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ABSTRACT
Proftest SYKE carried out the proficiency test in cooperation with the Water Protection Association
of the River Kokemäenjoki (KVVY) for the laboratories conducting leaching tests for solid waste
samples in November 2016. In this proficiency test, the results of the two stage batch leaching test
(EN 12457-3) for fly ash samples were compared and evaluated. In total, 12 participants joined in
the proficiency test.
Either the robust mean or the mean of the results reported by the participants was chosen to be the
assigned value for the measurands. The performance of the participants was evaluated by using
z scores. In this proficiency test 87 % of the results were satisfactory when the deviation of 0.2–0.3
units for pH values and 10–40 % for the other measurands was accepted from the assigned value.
Warm thanks to all the participants!
Keywords: leaching test, batch leaching test, waste landfill acceptance criteria, environmental
laboratories, proficiency test, interlaboratory comparison
TIIVISTELMÄ
Proftest SYKE järjesti yhteistyössä Kokemäenjoen vesistön vesiensuojeluyhdistyksen (KVVY)
kanssa pätevyyskokeen marraskuussa 2016 laboratorioille, jotka tekevät liukoisuustestejä jätteiden
kaatopaikkakelpoisuuden arvioimiseksi. Pätevyyskokeessa vertailtiin kaatopaikkakelpoisuuden
selvittämisessä käytettävän 2-vaiheisen ravistelutestin (SFS-EN 12457-3) määritystuloksia lento-
tuhkanäytteistä. Pätevyyskokeessa oli yhteensä 12 osallistujaa.
Testisuureen vertailuarvona käytettiin osallistujien tulosten robustia keskiarvoa tai keskiarvoa.
Tulosten arviointi tehtiin z-arvon perusteella. Tavoitehajonnaksi 95 %:n luottamusvälillä asetettiin
pH-määrityksille 0,2–0,3 yksikköä ja muille määrityksille 10–40 %. Koko aineistossa hyväksyttäviä
tuloksia oli 87 %.
Kiitos osallistujille!
Avainsanat: liukoisuustesti, ravistelutesti, kaatopaikkakelpoisuus, ympäristölaboratoriot,
pätevyyskoe, laboratorioiden välinen vertailumittaus
SAMMANDRAG
Proftest SYKE genomförde i samarbete med föreningen Kokemäenjoen vesistön vesiensuoje-
luyhdistys ry (KVVY) en provningsjämförelse i november 2016 om laktester som används för vid
bedömningen av avfall som ska deponeras på deponi. Sammanlagt 12 laboratorier deltog i proven.
Som referensvärde av analytens koncentration användes det robust medelvärdet eller medelvärdet av
deltagarnas resultat. Resultaten värderades med hjälp av z-värden. Resultatet var tillfredsställande,
om det devierade mindre än 0,2–0,3 pH enhet eller 10–40 % från referensvärdet. I denna
jämförelsen var 87 % av alla resultaten tillfredsställande.
Ett varmt tack till alla deltagarna!
Nyckelord: laktest, skaktest, klassificering av avfall för deponi, miljölaboratorier,
provningsjämförelse, kompetensprövning
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1 Introduction
Proftest  SYKE carried  out  the  proficiency  test  (PT)  in  cooperation  with  the  Water  Protection
Association of the River Kokemäenjoki (KVVY) for the laboratories conducting leaching tests
for solid waste sample in November 2016 (LT 12/2016). In this proficiency test, the results of
the two stage batch leaching test (EN 12457-3) for fly ash samples were compared and
evaluated. The two stage batch leaching test is used as a compliance test when evaluating the
environmental acceptability (waste landfill disposal) of the material as well as material’s
acceptability for earth construction. The following measurands were analyzed from the
leaching eluate: metals (As, Ba, Cd, Cr, Cu, Fe, Mo, Ni, Pb, Sb, Se, Zn), Cl-, SO42-, F-, DOC,
pH, conductivity and TDS.
Finnish Environment Institute (SYKE) is appointed National Reference Laboratory in the
environmental sector in Finland. The duties of the reference laboratory include providing
interlaboratory proficiency tests and other comparisons for analytical laboratories and other
producers of environmental information. This proficiency test has been carried out under the
scope of the SYKE reference laboratory and it provides an external quality evaluation between
laboratory results, and mutual comparability of analytical reliability. The proficiency test was
carried out in accordance with the international guidelines ISO/IEC 17043 [1], ISO 13528 [2]
and IUPAC Technical report [3]. The Proftest SYKE has been accredited by the Finnish
Accreditation Service as a proficiency testing provider (PT01, ISO/IEC 17043,
www.finas.fi/Documents/PT01_M08_2016.pdf). The organizing of this proficiency test is not
included in the accreditation scope of the Proftest SYKE but the test follows the procedures of
the accredited schemes.
2 Organizing the proficiency test
2.1 Responsibilities
Provider
Proftest SYKE, Finnish Environment Institute (SYKE), Laboratory Centre
Hakuninmaantie 6, FI-00430 Helsinki, Finland
Phone: +358 295 251 000, e-mail: proftest@environment.fi
The responsibilities in organizing the proficiency test
Riitta Koivikko coordinator
Mirja Leivuori substitute for coordinator
Keijo Tervonen technical assistance
Markku Ilmakunnas technical assistance
Sari Lanteri technical assistance
Cooperation partner Water Protection Association of the River Kokemäenjoki (KVVY),
Sirpa Väntsi, Director of Laboratory
www.finas.fi/Documents/T064_M32_2016.pdf
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Analytical experts:
Marika Kaasalainen: two stage batch leaching test
Raija Ivalo: pH and conductivity
Riikka Mattsson: anions (IC), DOC
Suvi Pöyhönen: metals (ICP-OES and ICP-MS)
Subcontracting KVVY: Sample material, homogenization, dividing into sub-
samples, leaching tests (pretests, homogeneity) and the needed
chemical and physico-chemical analysis
2.2 Participants
In total 12 laboratories participated in this proficiency test, nine from Finland and three from
other European countries (Appendix 1). Accredited methods were used by 50 % of the
participants at least for a part of the measurements. For this proficiency test, the organizing
laboratory (T064, www.finas.fi/Documents/T064_M32_2016.pdf) has the code 1 (KVVY) in
the result tables.
2.3 Samples and delivery
Two fly  ash  samples,  RT1 and  RT2,  were  delivered  to  the  participants.  The  sample  material
was fly ash from the combustion of coal, peat and wood mixture from Southern Finland. This
waste is included in the scope of the Government Decree 591/2006 [4]. The samples were air
dried, sieved and homogenized prior dividing into subs samples. Particle size was < 4 mm
according to the EN 12457-3 [5]. Each participant received two samples (approximately 220 g /
sample). The tested samples were of the same material, representing replicate samples. This
was not informed to the participants beforehand.
The used sample codes in the result tables are:
RT1LS_2 Sample RT1, two stage batch leaching test, L/S 2
RT1LS_8 Sample RT1, two stage batch leaching test, L/S 8
RT1LS10 Sample RT1, two stage batch leaching test, L/S 10
RT2LS_2  Sample RT2, two stage batch leaching test, L/S 2
RT2LS_8 Sample RT2, two stage batch leaching test, L/S 8
RT2LS10 Sample RT2, two stage batch leaching test, L/S 10
The samples were delivered to the participants on 15 November 2016 and they mainly arrived
to the participants latest on 18 November 2016. One participant (11) got the samples on 21
November 2016.
The following determinations from the batch leaching test eluates were requested:
Metals (As, Ba, Cd, Cr, Cu, Mo, Ni, Pb, Sb, Se, V, and Zn)
Cl-, SO42-, F-, DOC, pH, conductivity, and TDS
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The samples were requested to be kept at room temperature in a dry place and protected from
light. The two stage batch leaching test was requested to be done at latest on 30 December
2016.
The results were requested to be reported latest on 16 January 2017 and all the participants
reported the results accordingly. The preliminary results were delivered to the participants via
ProftestWEB and email on 23 January 2017.
2.4 Pretesting and homogeneity
The material suitability for leaching test was tested by conducting the two-stage batch leaching
test and analyzing all the measurands prior dividing into subsamples.
The  homogeneity  of  the  samples  was  tested  by  analyzing  total  concentrations  of  As,  Ba,  Cr,
Mo, Pb, Se, and Zn. More detailed information of homogeneity studies is shown in Appendix 2.
According to the homogeneity test results, the samples were considered homogenous.
2.5 Feedback from the proficiency test
The feedback from the proficiency test is shown in Appendix 3. The comments from the
participants dealt with samples and their delivery. The purpose of a proficiency test is to
evaluate the performance of the participating laboratories and, therefore, the reported results for
the test samples should be produced in the participating laboratory. All the feedback is valuable
and is exploited when improving the activities.
2.6 Processing the data
2.6.1 Pretesting the data
The normality of the data was tested by the Kolmogorov-Smirnov test. The outliers were
rejected according to the Grubbs or Hampel test before calculating the mean. The results which
differed  more  than  50  % or  5  times  from the  robust  mean were  rejected  before  the  statistical
results  handling.  If  the  result  has  been  reported  as  below  detection  limit,  it  has  not  been
included in the statistical calculations.
More information about the statistical handling of the data is available from the Guide for
participant [6].
2.6.2 Assigned values
The assigned values and their uncertainties are presented in Appendix 4.
For the measurands the robust mean (pH) or mean (other measurands, n<12) of the results
reported  by  the  participants  was  used  as  the  assigned  value.  The  uncertainty  of  the  assigned
value was calculated using the robust standard deviation or standard deviation of the reported
results  [2,  6].  The  assigned  values  based  on  the  robust  mean  or  mean  are  not  metrologically
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traceable values. As it was not possible to have metrologically traceable assigned values, the
best available values were selected to be used as the assigned values. The reliability of the
assigned value was statistically tested [2, 3]. Also the median values of the data were calculated
and those correlated well with the assigned values (Table 1).
For As, Cd, Cu, Ni,  and Sb the leachability was very low and for many participants close or
below the limit of quantification/detection. No assigned value was set for these measurands
and, thus, no performance evaluation is given.
When  using  the  robust  mean  or  mean  of  the  participant  results  as  the  assigned  value,  the
uncertainties of the assigned values varied between 0.5 % and 36 %, the values above 30 % are
for measurands which were not evaluated with z scores (Appendix 4).
After reporting the preliminary results, changes have been done to  the  data  set  of  one
participant (Appendix 3). As the assigned values for the measurands are mean values of the
results reported by the participants, this caused following changes to the assigned values
(Table 1). In the table is also summarized is the caused changes to the performance evaluation.
Table 1. Summary of the changes of the assigned values after the preliminary results’
evaluation and the effect to the performance evaluation of the participants.
Measurand Sample
Assigned value
in preliminary
results’
evaluation
Assigned
value in final
results’
evaluation
Positive change for
the preliminary
performance
evaluation
Negative change for
the preliminary
performance
evaluation
Ba RT1LS_2 0.40 0.39RT2LS10 2.05 2.04
Cr
RT1LS_2 4.61 4.63
RT1LS10 5.06 5.08
RT2LS_2 4.48 4.51
RT2LS10 5.09 5.14
Mo
RT1LS_2 2.60 2.54
RT1LS10 3.28 3.26
RT2LS_2 2.80 2.82 Participant 8
RT2LS10 3.34 3.31
Pb
RT1LS_2 0.018 0.017 Performance evaluation not given as z scores, n<6
RT1LS10 0.061 0.061
RT2LS_2 0.015 0.015
RT2LS10 0.062 0.062
Se RT2LS10 0.43 0.44
V
RT1LS_2 0.0094 0.0095
RT1LS10 0.011 0.011 Performance evaluation not given as z scores, n<6
RT2LS_2 0.0092 0.0093
RT2LS10 0.010 0.010 Performance evaluation not given as z scores, n<6
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2.6.3 Standard deviation for proficiency assessment and results’ evaluation
The standard deviation for proficiency assessment was estimated on the basis of the measurand
concentration, the results of homogeneity test, the uncertainty of the assigned value, and the
long-term variation in the former proficiency tests.
If the number of reported results was low or the standard deviation of the results was high (n<6:
As, Cd, Cu, Ni, Pb (RT1LS_2), Sb, V (RT1LS10, RT2LS10); high standard deviation: DOC
(RT1LS10, RT2LS10), F (RT1LS_2)), the assigned value or the total standard deviation are not
set, and the proficiency evaluation as z scores is not given. The used standard deviations for the
proficiency assessment were at  the same level or smaller than in the previous Proftest  SYKE
proficiency test for leaching test [7]. The standard deviation for the proficiency assessment
(2×spt at the 95 % confidence level) was set to 0.2–0.3 pH units and 10–40 % for the other
measurands, depending on the measurand and leaching step. After reporting the preliminary
results no changes have been done for the standard deviations of the proficiency assessment
values.
When the number of reported results was low (n<6), the performance of the participant was
estimated by means of D% values (’Difference’). D% values are calculated as the difference
between the participant’s result and the assigned value. D% value can be interpreted as the
measurement error for the results to the extent to which the assigned value can be considered
the reference quantity value.
??% = ????(??????)??? %?, where
xi = participant’s result, xpt = assigned value
Additionally, when the number of reported results was low and the uncertainty was set for the
assigned value, the performance was estimated by means of En scores (’Error, normalized’).
These are used to evaluate the difference between the assigned value and participant’s result
within their claimed expanded uncertainty. En scores are calculated:(??)? = ??????
???
??? ??
?
 , where
xi = participant’s result, xpt = assigned value, Ui = the expanded uncertainty of a participant’s
result and Upt = the expanded uncertainty of the assigned value.
Scores of En -1.0 < En < 1.0 should be taken as an indicator of successful performance when the
uncertainties are valid. Whereas scores En ? 1.0 or En ? -1.0 could indicate a need to review the
uncertainty estimates, or to correct a measurement issue.
When  using  the  mean  or  the  robust  mean  as  the  assigned  value,  the  reliability  was  tested
according to the criterion upt /  spt?? 0.3,  where  upt is the standard uncertainty of the assigned
value (the expanded uncertainty of the assigned value (Upt) divided by 2) and spt is the standard
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deviation for proficiency assessment [3]. When testing the reliability of the assigned value the
criterion was mainly fulfilled and the assigned values were considered reliable.
The reliability of the target value of the standard deviation and the corresponding z score was
estimated by comparing the deviation for proficiency assessment (spt) with the standard
deviation (sd) or the robust standard deviation (srob)  of  the  reported  results  [3].  The  criterion
sd (or srob) / spt < 1.2 was mainly fulfilled.
In  the  following  cases,  the  criterion  for  the  reliability  of  the  assigned  value1 and/or for the
reliability of the target value for the deviation2 was not met and, therefore, the evaluation of the
performance is weakened in this proficiency test:
Sample Measurand
RT1LS_2 Cr1, Mo1,2, Se1, V1, Zn1,2
RT1LS10 Ba1, F1,2, Pb1
RT2LS_2 DOC1,2, F1,2, Mo1, Pb1,2, V1, Zn1,2
RT2LS10 Ba1, Pb1
3 Results and conclusions
3.1 Results
The terms used in the results tables are shown in Appendix 5. The results and the performance
of each participant are presented in Appendix 6 and the summary of the results in Table 2. The
summary  of  the  z  scores  is  shown  in  Appendix  7,  the  summary  of  D%  and  En scores in
Appendix 8, and z scores in the ascending order in Appendix 9.
Table 2. The summary of the results in the proficiency test LT 12/2016.
Measurand Sample Unit Assigned value Mean Rob. mean Median SD rob SD rob % 2 x spt % n (all) Acc z %
As RT1LS_2 mg/kg 0.004 0.004 - 11 -
RT1LS10 mg/kg 0.006 0.006 - 11 -
RT2LS_2 mg/kg 0.003 0.003 - 11 -
RT2LS10 mg/kg 0.005 0.004 - 11 -
Ba RT1LS_2 mg/kg 0.39 0.39 0.37 0.42 0.08 22.0 25 12 70
RT1LS10 mg/kg 2.04 2.04 2.09 1.99 0.31 14.6 20 12 82
RT2LS_2 mg/kg 0.39 0.39 0.38 0.40 0.05 13.4 20 12 80
RT2LS10 mg/kg 2.04 2.04 2.21 1.96 0.52 23.5 25 12 82
Cd RT1LS_2 mg/kg 0.005 0.007 - 11 -
RT1LS10 mg/kg 0.006 0.006 - 11 -
RT2LS_2 mg/kg 0.006 0.007 - 11 -
RT2LS10 mg/kg 0.006 0.006 - 11 -
Cl RT1LS_2 mg/kg 7145 7145 7046 7220 588 8.4 15 11 82
RT1LS10 mg/kg 7977 7977 7977 7955 500 6.3 10 11 91
RT2LS_2 mg/kg 6979 6979 6859 6960 704 10.3 15 11 82
RT2LS10 mg/kg 7899 7899 7899 7813 485 6.1 10 11 91
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Table 2. The summary of the results in the proficiency test LT 12/2016.
Measurand Sample Unit Assigned value Mean Rob. mean Median SD rob SD rob % 2 x spt % n (all) Acc z %
Conductivity 25 RT1LS_2 mS/m 4507 4507 4528 4570 302 6.7 15 12 92
RT1LS_8 mS/m 1220 1220 1217 1231 59 4.9 15 12 83
RT2LS_2 mS/m 4516 4516 4451 4565 453 10.2 15 12 75
RT2LS_8 mS/m 1239 1239 1235 1250 68 5.5 15 12 92
Cr RT1LS_2 mg/kg 4.63 4.63 4.63 4.50 0.96 20.8 30 12 91
RT1LS10 mg/kg 5.08 5.08 5.08 5.00 0.72 14.1 30 12 100
RT2LS_2 mg/kg 4.51 4.51 4.51 4.40 0.93 20.7 25 12 82
RT2LS10 mg/kg 5.14 5.14 5.14 4.98 0.65 12.6 25 12 100
Cu RT1LS_2 mg/kg 0.016 0.011 - 11 -
RT1LS10 mg/kg 0.02 0.03 - 11 -
RT2LS_2 mg/kg 0.008 0.006 - 11 -
RT2LS10 mg/kg 0.02 0.02 - 11 -
DOC RT1LS_2 mg/kg 9.14 9.14 10.97 8.85 4.00 36.4 30 10 67
RT1LS10 mg/kg 25.4 25.4 21.8 - 10 -
RT2LS_2 mg/kg 10.0 10.0 10.8 8.6 3.6 33.7 40 10 67
RT2LS10 mg/kg 23.4 23.4 21.8 - 10 -
F RT1LS_2 mg/kg 1.50 1.50 1.50 1.60 0.92 61.1 - 11 -
RT1LS10 mg/kg 5.11 5.11 6.15 5.27 2.77 45.0 40 11 80
RT2LS_2 mg/kg 1.52 1.52 1.52 1.50 0.46 30.4 40 11 80
RT2LS10 mg/kg 4.84 4.84 4.85 4.91 1.08 22.2 35 11 100
Mo RT1LS_2 mg/kg 2.54 2.54 2.60 2.56 0.71 27.3 40 12 82
RT1LS10 mg/kg 3.26 3.26 3.25 3.18 0.56 17.3 30 12 100
RT2LS_2 mg/kg 2.82 2.82 2.72 2.76 0.65 23.9 30 12 91
RT2LS10 mg/kg 3.31 3.31 3.32 3.47 0.50 15.0 30 12 100
Ni RT1LS_2 mg/kg 0.02 0.02 - 11 -
RT1LS10 mg/kg 0.12 0.12 - 11 -
RT2LS_2 mg/kg 0.02 0.02 - 11 -
RT2LS10 mg/kg 0.11 0.11 - 11 -
Pb RT1LS_2 mg/kg 0.017 0.017 0.033 0.016 0.030 92.3 - 11 -
RT1LS10 mg/kg 0.061 0.061 0.058 0.060 0.010 17.3 25 11 88
RT2LS_2 mg/kg 0.015 0.015 0.015 40 11 50
RT2LS10 mg/kg 0.062 0.062 0.061 0.062 0.013 20.8 35 11 88
pH RT1LS_2 12.8 12.8 12.8 12.8 0.1 0.7 1,6 12 92
RT1LS_8 12.6 12.6 12.6 12.6 0.1 0.9 2,4 12 100
RT2LS_2 12.8 12.8 12.8 12.8 0.1 0.8 1,6 12 92
RT2LS_8 12.6 12.6 12.6 12.6 0.1 1.1 2,4 12 100
Sb RT1LS_2 mg/kg - 10 -
RT1LS10 mg/kg 0.09 0.09 - 10 -
RT2LS_2 mg/kg - 10 -
RT2LS10 mg/kg 0.09 0.09 - 10 -
Se RT1LS_2 mg/kg 0.42 0.42 0.41 0.42 0.07 18.2 25 11 80
RT1LS10 mg/kg 0.43 0.43 0.45 0.43 0.07 15.1 25 11 90
RT2LS_2 mg/kg 0.42 0.42 0.41 0.43 0.07 16.1 25 11 80
RT2LS10 mg/kg 0.44 0.44 0.45 0.45 0.07 16.5 25 11 90
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Table 2. The summary of the results in the proficiency test LT 12/2016.
Measurand Sample Unit Assigned value Mean Rob. mean Median SD rob SD rob % 2 x spt % n (all) Acc z %
SO4 RT1LS_2 mg/kg 22300 22300 21764 22540 3214 14.8 20 11 73
RT1LS10 mg/kg 19485 19485 19600 19993 1703 8.7 20 11 91
RT2LS_2 mg/kg 21827 21827 21292 22359 3566 16.7 25 11 91
RT2LS10 mg/kg 19450 19450 19551 19903 1629 8.3 20 11 91
TDS RT1LS_2 mg/kg 61492 61492 58619 62000 7260 12.4 15 9 78
RT1LS10 mg/kg 71676 71676 71676 73450 5607 7.8 15 9 100
RT2LS_2 mg/kg 61162 61162 58550 61100 6094 10.4 10 9 78
RT2LS10 mg/kg 72930 72930 73267 72700 3221 4.4 10 9 89
V RT1LS_2 mg/kg 0.0095 0.0095 0.0094 25 10 100
RT1LS10 mg/kg 0.011 0.011 0.010 - 10 -
RT2LS_2 mg/kg 0.0093 0.0093 0.0094 25 10 100
RT2LS10 mg/kg 0.010 0.010 0.009 - 10 -
Zn RT1LS_2 mg/kg 0.29 0.29 0.30 0.29 0.10 32.0 40 12 80
RT1LS10 mg/kg 0.89 0.89 0.88 0.89 0.17 19.0 30 12 82
RT2LS_2 mg/kg 0.30 0.30 0.30 0.31 0.10 33.5 40 12 90
RT2LS10 mg/kg 0.91 0.91 0.91 0.90 0.12 13.6 30 12 91
Rob. mean: the robust mean, SD rob: the robust standard deviation, SD rob %: the robust standard deviation as percent,
2×spt %: the standard deviation for proficiency assessment at the 95 % confidence level, Acc z %: the results (%), where
?z? ? 2, n(all): the total number of the participants.
In  this  proficiency  test,  each  participant  received  two  samples  of  the  same  material,
representing replicate samples. The results of the replicate samples are represented in
Appendix 10. According to the graphical evaluation, most of the results of the replicate samples
were within the range of measurement uncertainty, which shows the very good repeatability of
the leaching test. Some observations were done where replicate results differed (Table 3).
Table 3. Summary of observations for replicate measurements.
Measurand Unit
Leaching
test
batch
Participant Result for the sample RT1 Result for the sample RT2
Conductivity  mS/m L/S8 6 4750 1270
F
mg/kg
L/S2 8 23.36 1.5
L/S10
6 17.9 4.9
8 17.17 4.41
Mo L/S2 14 2.43 3.4
Pb L/S2 2 0.084 0.0084
3.2 Analytical methods
The standard method EN 12457-3 (two stage batch leaching test) [5] was used to determine the
leaching properties of studied measurands from the fly ash sample. Within the two stage batch
leaching test, the liquid to solid phase ratio is 2 l/kg dry matter in the first step and 8 l/kg dry
weight in the second step. The cumulative release at the cumulative L/S10 is calculated from
L/S2 and L/S8 results. The concentrations of the measurands are expressed as the leached
amounts (mg/kg dry weight) relative to the total mass of the sample.
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The descriptions of the procedures the participants followed were collected via Webropol
questionnaire. Ten participants replied to the questionnaire (Appendix 11). The procedures
performed by the participants follow mainly the requirements of the standard method.
Nevertheless, some differences in procedures used by the participants were observed, eg. in
sample amount (participant 5), volume of leachant (5), and settling time between agitation and
separation (8 and 14) (Appendix 11). The performance of participants was not observed to be
affected directly from these differences.
The participants were allowed to use different analytical methods for the measurements of the
measurands’ concentrations in the PT. The measurements of metals were mostly done by
ICP-MS and some participants used ICP-OES. The standard EN 16192 summarizes the
analytical  test  methods  for  the  waste  eluates  [7].  The  statistical  comparison  of  the  analytical
methods was not possible for the data due to low number of results. The used analytical test
methods are listed in Appendix 12 and the reported results of the participants grouped by
methods with their expanded uncertainties (k=2) are presented in Appendix 13.
The leaching test is known to be sensitive for the temperature of the analysis as well as for the
filtration and agitation steps. The laboratory conditions during the leaching test are shown to be
critical especially for Zn and Cu. During filtration, the device might retain or dissolve
compounds, which might distort the results. Especially analysis of Pb has been shown to be
affected by the filtration device. Therefore careful validation procedures for the filtration
devices should be used and, further, different filter materials and types should be thoroughly
tested before operational use.
3.3 Uncertainties of the results
Altogether 83 % of the participants reported the expanded uncertainties (k=2) with their results
for  at  least  some  of  their  results  (Appendix  10,  Appendix  14).  The  range  of  the  reported
uncertainties varied between the measurements and the sample types (Table 4).
Table 4. The range of the expanded measurement uncertainties (k=2, U%) reported by the participants
Measurand Ba Cl- Conductivity Cr DOC F- Mo Pb
U% 15-58 10-62 3-30 14-62 15-62 10-74 14-62 20-62
Measurand pH Sb Se SO42- TDS V Zn
U% 0.2-30 20-58 20-61 10-62 1-30 20-58 20-61
Several approaches were used for estimating of measurement uncertainty (Appendix 14). The
most used approaches were based on the internal quality control data and data from method
validation. One participant reported that they estimated the measurement uncertainty by using
internal  quality  control  data  and  results  of  proficiency  tests  or  the  range  of  repeated
measurements. One to two participants used MUkit measurement uncertainty software for the
estimation of their uncertainties [9]. The free software is available in the webpage:
www.syke.fi/envical/en. Generally, the used approach for estimating measurement uncertainty
did not make definite impact on the uncertainty estimates.
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4 Evaluation of the results
The evaluation of the participants was based on the z scores, which were calculated using the
assigned values and the standard deviation for performance assessment (Appendix 7). The
evaluation of participants was based on the z scores and En scores, which were interpreted as
follows:
Criteria Performance
? z ? ? 2 Satisfactory
2 < ? z ? < 3 Questionable
| z ? ? 3 Unsatisfactory
-1.0 < En < 1.0 Satisfactory
En ? - 1.0 or En ? 1.0 Unsatisfactory
In total, 87 % of the results were satisfactory when total deviation of 10–40 % (for pH 0.2–0.3
units) from the assigned value was accepted (Appendix 7). Accredited analytical methods were
used  by  50  %  of  the  participants  at  least  for  a  part  of  the  measurements  and  86  %  of  those
results were satisfactory. The summary of the performance evaluation and comparison to the
previous performance is presented in Table 4. In the previous similar proficiency test
PT 08/2012, the performance was satisfactory for 81 % of the all participants [8].
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Table 4. Summary of the performance evaluation in the proficiency test LT 12/2016.
Sample Measurand 2 × spt, % Satisfactoryresults, % Assessment
RT1LS_2
and
RT2LS_2 metals 20-40 83
Only approximate performance evaluation for Cr, Mo,
Pb, Se, V and Zn in one or both samples. For
measurand Pb, the number of results was low; the
performance evaluation was not done with z scores.
In the PT 10/2012 the performance was satisfactory
for 80 % of the results [8].
anions 15-40 82
Only approximate performance evaluation for F in
RT2LS_2. For measurand Fin RT1LS_2, the number
of results was low; the performance evaluation was
not done with z scores. In the PT 10/2012 the
performance was satisfactory for 82 % of the
results [8].
DOC 30-40 67 Only approximate performance evaluation inRT2LS_2.
TDS 10-15 78
pH 1.6 92
Good performance. In the PT 10/2012 the
performance was satisfactory for 89 % of the
results [8].
Conductivity 15 84 In the PT 10/2012 the performance was satisfactoryfor 81 % of the results [8].
RT1LS_8
and
RT2LS_8
pH 2.4 100
Very good performance. In the PT 10/2012 the
performance was satisfactory for 89 % of the
results [8].
Conductivity 15 88 In the PT 10/2012 the performance was satisfactoryfor 82 % of the results [8].
RT1LS10
and
RT1LS10 metals 20-35 91
Good performance. Only approximate performance
evaluation for Ba and Pb. For measurand V, the
number of results was low; the performance
evaluation was not done with z scores. In the PT
10/2012 the performance was satisfactory for 86 % of
the results [8].
anions 10-40 91
Good performance. Only approximate performance
evaluation for F in RT1LS10. In the PT 10/2012 the
performance was satisfactory for 85 % of the
results [8].
DOC - - Performance evaluation done only with En scores,44 % of the results were satisfactory.
TDS 10-15 95 Good performance.
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5 Summary
Proftest  SYKE carried  out  the  proficiency  test  (PT)  in  cooperation  with  the  Water  Protection
Association of the River Kokemäenjoki (KVVY) for the laboratories conducting leaching tests
for solid waste sample in November 2016 (LT 12/2016). The following measurands were
analysed from the leaching eluate: metals (As, Ba, Cd, Cr, Cu, Fe, Mo, Ni, Pb, Sb, Se, Zn), Cl-,
SO42-, F-, DOC, pH, conductivity and TDS. In total, 12 laboratories participated in this PT.
Either the robust mean or the mean of the results reported by the participants was chosen to be
the assigned value for the measurand. The uncertainty for the assigned value was estimated at
the 95 % confidence level and it was between 0.5–36 %.
The evaluation of the performance was based on the z scores. In this proficiency test 87 % of
the data was satisfactory when the deviation of 0.2–0.3 units for pH values and 10–40 % for the
other measurands was accepted from the assigned value at the 95 % confidence interval.
6 Summary in Finnish
Proftest SYKE järjesti yhteistyössä Kokemäenjoen vesistön vesiensuojeluyhdistyksen (KVVY)
kanssa pätevyyskokeen marraskuussa 2016 laboratorioille, jotka tekevät liukoisuustestejä
jätteiden kaatopaikkakelpoisuuden arvioimiseksi (LT 12/2016). Liukoisuustestin suodoksesta
analysoitiin testisuureet As, Ba, Cd, Cr, Cu, Fe, Mo, Ni, Pb, Sb, Se, Zn, Cl-, SO42-,  F-, DOC,
pH, sähkönjohtavuus ja TDS. Pätevyyskokeeseen osallistui yhteensä 12 laboratoriota.
Testisuureen vertailuarvona käytettiin osallistujien tulosten robustia keskiarvoa tai keskiarvoa.
Vertailuarvolle laskettiin mittausepävarmuus 95 % luottamusvälillä. Vertailuarvon laajennettu
epävarmuus oli välillä 0.5–36 %.
Pätevyyden arviointi tehtiin z-arvon avulla. Tavoitehajonnaksi 95 %:n luottamusvälillä
asetettiin pH-määrityksille 0,2–0,3 yksikköä ja muille määrityksille 10–40 %. Koko
tulosaineistossa hyväksyttäviä tuloksia oli 87 %.
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: Participants in the proficiency testAPPENDIX 1
Country Participant
Finland Ahma ympäristö Oy, Oulu
Boliden Harjavalta Oy
Kokemäenjoen vesistön vesiensuojeluyhdistys ry, Tampere
Kymen Ympäristölaboratorio Oy
Labtium Oy, Kuopio
Metropolilab Oy
Novalab Oy
Ramboll Finland Oy, Ramboll Analytics, Lahti
SGS Inspection Services Oy, Kotka
Germany Eurofins Umwelt Ost GmbH, Niederlassung Freiberg
Greece Laboratory of Metallurgy, National Technical University of Athens
Sweden Eurofins Environment testing Sweden AB, Lidköping
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: Homogeneity of the samplesAPPENDIX 2
Homogeneity  of  the  fly  ash  samples  was  tested  by  analyzing  the  total  metal  concentrations  from  6
subsamples with replicated analyses.
Criteria for homogeneity:
 sa/sh<0.5
 ssam2<c, where
sh = standard deviation for testing the homogeneity
sa = analytical deviation, standard deviation of the results in a sub sample
ssam = between-sample deviation, standard deviation of results between sub samples
c = F1 × sall2 + F2 × sa2, where
sall2 = (0.3 × sh)2
F1 and F2 are constants of F distribution derived from the standard statistical tables for the tested
number of samples [2, 3].
Measurand Concentration[mg/l] n spt % sh % sh sa sa/sh sa/sh<0.5? ssam
2 c ssam2<c?
As 15.2 6 - 7 1.06 0 0 Yes 0.17 0.22 Yes
Ba 1492 6 20-25 4 59.7 28.9 0.48 Yes 0 2121 Yes
Cr 57.4 6 25-30 5 2.87 1.38 0.48 Yes 0 4.89 Yes
Mo 8.94 6 30-40 5 0.45 0.19 0.42 Yes 0.03 0.10 Yes
Pb 33.6 6 25-40 4 1.34 0.65 0.48 Yes 0.03 1.07 Yes
Se 2.16 6 25 5 0.11 0.05 0.46 Yes 0.0002 0.007 Yes
Zn 2058 6 30-40 5 103 50.0 0.49 Yes 167 6345 Yes
spt %= standard deviation for proficiency testing
Conclusion:  The criteria were fulfilled for the tested measurands and the samples were regarded as
homogenous.
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: Feedback from the proficiency testAPPENDIX 3
FEEDBACK FROM THE PARTICIPANTS
Participant Comments on technical excecution Action / Proftest SYKE
11 Participant received the samples with 5 days
delay.
The used distributor did not deliver the
samples according to the agreed schedule.
14 Some problems with the electronic result form in
ProftestWEB.
The provider is aware that especially with large
results sets the electronic result sheet is
currently partly laborious and stiff.
Participant Comments to the results Action / Proftest SYKE
1 Some MU values were corrected after delivering
the preliminary results.
U% (Conductivity) = 10
U% (pH) = 5
The provider does not correct the results after
delivering the preliminary results.
9 Metal analyses from the eluates were done by
subcontractor.
The results done by subcontractor were not
evaluated in proficiency test. The proficiency test
is to assess the capacity of the participating
laboratory, thus the analyses need to be
conducted in the participating laboratory.
9 The sample amount was not enough for TDS
analysis.
The other participants did not report similar
problem. At minimum TDS analysis requires
20 ml, in general the participants reported
volumes of approximately 200 ml for the filtered
eluate.
The purpose of a proficiency test is to evaluate the performance of the participating laboratories and, therefore, the
reported results for the test samples should be produced in the participating laboratory.
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: Evaluation of the assigned values and their uncertaintiesAPPENDIX 4
Measurand Sample Unit Assigned value Upt Upt, % Evaluation method of assigned value upt/spt
Ba RT1LS_2 mg/kg 0.39 0.03 8.8 Mean 0.35
RT1LS10 mg/kg 2.04 0.15 7.5 Mean 0.38
RT2LS_2 mg/kg 0.39 0.03 6.7 Mean 0.34
RT2LS10 mg/kg 2.04 0.19 9.5 Mean 0.38
Cl RT1LS_2 mg/kg 7145 293 4.1 Mean 0.27
RT1LS10 mg/kg 7977 279 3.5 Mean 0.35
RT2LS_2 mg/kg 6979 356 5.1 Mean 0.34
RT2LS10 mg/kg 7899 269 3.4 Mean 0.34
Conductivity 25 RT1LS_2 mS/m 4507 185 4.1 Mean 0.27
RT1LS_8 mS/m 1220 38 3.1 Mean 0.21
RT2LS_2 mS/m 4516 226 5.0 Mean 0.33
RT2LS_8 mS/m 1239 40 3.2 Mean 0.21
Cr RT1LS_2 mg/kg 4.63 0.56 12 Mean 0.40
RT1LS10 mg/kg 5.08 0.38 7.5 Mean 0.25
RT2LS_2 mg/kg 4.51 0.40 8.8 Mean 0.35
RT2LS10 mg/kg 5.14 0.35 6.8 Mean 0.27
DOC RT1LS_2 mg/kg 9.14 0.86 9.4 Mean 0.31
RT1LS10 mg/kg 25.4 9.2 36 Mean
RT2LS_2 mg/kg 10.0 1.9 19 Mean 0.48
RT2LS10 mg/kg 23.4 8.4 36 Mean
F RT1LS_2 mg/kg 1.50 0.54 36 Mean
RT1LS10 mg/kg 5.11 0.87 17 Mean 0.43
RT2LS_2 mg/kg 1.52 0.29 19 Mean 0.47
RT2LS10 mg/kg 4.84 0.61 13 Mean 0.36
Mo RT1LS_2 mg/kg 2.54 0.46 18 Mean 0.45
RT1LS10 mg/kg 3.26 0.31 9.4 Mean 0.31
RT2LS_2 mg/kg 2.82 0.31 11 Mean 0.37
RT2LS10 mg/kg 3.31 0.29 8.7 Mean 0.29
Pb RT1LS_2 mg/kg 0.017 0.003 15 Mean
RT1LS10 mg/kg 0.061 0.006 9.1 Mean 0.36
RT2LS_2 mg/kg 0.015 0.004 28 Mean 0.70
RT2LS10 mg/kg 0.062 0.009 14 Mean 0.40
pH RT1LS_2 12.8 0.1 0.5 Robust mean 0.31
RT1LS_8 12.6 0.1 0.7 Robust mean 0.29
RT2LS_2 12.8 0.1 0.6 Robust mean 0.38
RT2LS_8 12.6 0.1 0.8 Robust mean 0.33
Se RT1LS_2 mg/kg 0.42 0.04 9.0 Mean 0.36
RT1LS10 mg/kg 0.43 0.03 7.7 Mean 0.31
RT2LS_2 mg/kg 0.42 0.03 8.0 Mean 0.32
RT2LS10 mg/kg 0.44 0.04 8.5 Mean 0.34
SO4 RT1LS_2 mg/kg 22300 1606 7.2 Mean 0.36
RT1LS10 mg/kg 19485 1111 5.7 Mean 0.29
RT2LS_2 mg/kg 21827 1724 7.9 Mean 0.32
RT2LS10 mg/kg 19450 1050 5.4 Mean 0.27
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Measurand Sample Unit Assigned value Upt Upt, % Evaluation method of assigned value upt/spt
TDS RT1LS_2 mg/kg 61492 2521 4.1 Mean 0.27
RT1LS10 mg/kg 71676 3297 4.6 Mean 0.31
RT2LS_2 mg/kg 61162 1223 2.0 Mean 0.20
RT2LS10 mg/kg 72930 2407 3.3 Mean 0.33
V RT1LS_2 mg/kg 0.0095 0.0008 8.9 Mean 0.36
RT1LS10 mg/kg 0.011 0.002 21 Mean
RT2LS_2 mg/kg 0.0093 0.0009 10 Mean 0.40
RT2LS10 mg/kg 0.010 0.003 28 Mean
Zn RT1LS_2 mg/kg 0.29 0.06 21 Mean 0.53
RT1LS10 mg/kg 0.89 0.10 11 Mean 0.37
RT2LS_2 mg/kg 0.30 0.06 19 Mean 0.48
RT2LS10 mg/kg 0.91 0.08 8.8 Mean 0.29
Upt = Expanded uncertainty of the assigned value
Criterion for reliability of the assigned value upt/spt < 0.3, where
spt= target value of the standard deviation for proficiency assessment
upt= standard uncertainty of the assigned value
If upt/spt < 0.3, the assigned value is reliable and the z scores are qualified.
APPENDIX 5 (1/1)
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: Terms in the results tablesAPPENDIX 5
Results of each participant
Measurand The tested parameter
Sample The code of the sample
z score Calculated as follows:
z = (xi - xpt)/spt, where
xi = the result of the individual participant
xpt = the assigned value
spt = the standard deviation for proficiency assessment
Assigned value The reference value
2 × spt % The standard deviation for proficiency assessment (spt) at the 95 %
confidence level
Participant’s result The result reported by the participant (the mean value of the replicates)
Md Median
SD Standard deviation
SD% Standard deviation, %
n (stat) Number of results in statistical processing
Summary on the z scores
S – satisfactory ( -2 ? z ? 2)
Q – questionable ( 2< z < 3), positive error, the result deviates more than 2 × spt from the assigned value
q – questionable ( -3 < z < -2), negative error, the result deviates more than 2 × spt from the assigned value
U – unsatisfactory (z ? 3), positive error, the result deviates more than 3 × spt from the assigned value
u – unsatisfactory (z ? -3), negative error, the result deviates more than 3 × spt from the assigned value
Robust analysis
The items of data are sorted into increasing order, x1, x2, xi,…,xp.
Initial values for x* and s* are calculated as:
x*  = median of xi (i = 1, 2, ....,p)
s*  = 1.483 × median of ?xi – x*? (i = 1, 2, ....,p)
The mean x* and s* are updated as follows:
Calculate ?? = 1.5 × s*. A new value is then calculated for each result xi (i = 1, 2 …p):
{ x* - ?, if xi  < x*  - ?
xi* = { x* + ?,  if xi > x*  + ?,
{ xi otherwise
The new values of x* and s* are calculated from:
The robust estimates x* and s* can be derived by an iterative calculation, i.e. by updating the values of x*
and s* several times, until the process convergences [2].
pxx i /
** ??
? ??? ??? )1/()(134.1 2 pxxs i
APPENDIX 6 (1/19)
26    Proftest SYKE LT 12/16
: Results of each participantAPPENDIX 6
Participant 1
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 0.003 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 0.008 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 0.002 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 0.004 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 0.76 0.39 25 0.43 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 0.29 2.04 20 2.10 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 0.08 0.39 20 0.39 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 -0.82 2.04 25 1.83 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 <0.02 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 0.003 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 <0.02 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 0.003 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 -0.33 7145 15 6970 7220 7145 441 6.2 9
mg/kg RT1LS10 -0.35 7977 10 7838 7955 7977 441 5.5 10
mg/kg RT2LS_2 -0.28 6979 15 6831 6960 6979 532 7.6 9
mg/kg RT2LS10 -0.44 7899 10 7725 7813 7899 427 5.4 10
Conductivity 25 mS/m RT1LS_2 0.19 4507 15 4570 4570 4507 310 6.9 11
mS/m RT1LS_8 0.48 1220 15 1264 1231 1220 61 5.0 10
mS/m RT2LS_2 0.25 4516 15 4600 4565 4516 355 7.9 10
mS/m RT2LS_8 0.72 1239 15 1306 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 -0.17 4.63 30 4.51 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 0.30 5.08 30 5.31 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 -0.20 4.51 25 4.40 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 0.16 5.14 25 5.24 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 <0.05 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 <0.05 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 <0.05 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 <0.05 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 -0.77 9.14 30 8.09 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 17.0 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 -0.95 10.0 40 8.1 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 13.9 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 2.88 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 1.59 5.11 40 6.74 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 4.61 1.52 40 2.92 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 1.56 4.84 35 6.16 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 0.83 2.54 40 2.96 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 0.82 3.26 30 3.66 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 0.24 2.82 30 2.92 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 0.40 3.31 30 3.51 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 <0.05 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 <0.05 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 <0.05 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 <0.05 0.11 0.11 0.00 0.0 1
-3 0 3
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Participant 1
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Pb mg/kg RT1LS_2 -1.01 0.017 35 0.014 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 -1.57 0.061 25 0.049 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 -0.67 0.015 40 0.013 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 -0.83 0.062 35 0.053 0.062 0.062 0.012 19.7 8
pH RT1LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.8 12
RT1LS_8 0.53 12.6 2,4 12.7 12.6 12.6 0.1 0.9 12
RT2LS_2 -0.98 12.8 1,6 12.7 12.8 12.8 0.1 0.9 12
RT2LS_8 0.40 12.6 2,4 12.7 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 <0.05 0
mg/kg RT1LS10 <0.05 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 <0.05 0
mg/kg RT2LS10 <0.05 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 0.99 0.42 25 0.47 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 1.45 0.43 25 0.51 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 0.90 0.42 25 0.47 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 1.04 0.44 25 0.50 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 0.11 22300 20 22546 22540 22300 2410 10.8 9
mg/kg RT1LS10 0.48 19485 20 20417 19993 19485 1743 8.9 10
mg/kg RT2LS_2 0.29 21827 25 22617 22359 21827 2737 12.5 10
mg/kg RT2LS10 0.36 19450 20 20150 19903 19450 1647 8.5 10
TDS mg/kg RT1LS_2 1.27 61492 15 67367 62000 61492 3330 5.4 7
mg/kg RT1LS10 1.05 71676 15 77333 73450 71676 4944 6.9 9
mg/kg RT2LS_2 0.60 61162 10 62991 61100 61162 1642 2.7 7
mg/kg RT2LS10 0.45 72930 10 74576 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 -1.26 0.0095 25 0.0080 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 -0.91 0.011 40 0.009 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 -1.12 0.0093 25 0.0080 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 -0.50 0.010 40 0.009 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 1.29 0.29 40 0.37 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 0.34 0.89 30 0.94 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 0.87 0.30 40 0.35 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 0.23 0.91 30 0.94 0.90 0.91 0.13 13.9 10
Participant 2
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 0.190 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 0.140 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 0.120 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 0.090 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 -2.67 0.39 25 0.26 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 -1.67 2.04 20 1.70 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 -1.28 0.39 20 0.34 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 -0.94 2.04 25 1.80 1.96 2.04 0.29 14.3 9
Cl mg/kg RT1LS_2 -11.99 7145 15 720 7220 7145 441 6.2 9
mg/kg RT1LS10 -10.27 7977 10 3880 7955 7977 441 5.5 10
mg/kg RT2LS_2 -12.07 6979 15 660 6960 6979 532 7.6 9
mg/kg RT2LS10 -10.00 7899 10 3950 7813 7899 427 5.4 10
-3 0 3
-3 0 3
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Participant 2
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m RT1LS_2 -0.70 4507 15 4270 4570 4507 310 6.9 11
mS/m RT1LS_8 0.00 1220 15 1220 1231 1220 61 5.0 10
mS/m RT2LS_2 -0.28 4516 15 4420 4565 4516 355 7.9 10
mS/m RT2LS_8 0.12 1239 15 1250 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 -1.77 4.63 30 3.40 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 -0.89 5.08 30 4.40 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 -0.90 4.51 25 4.00 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 -0.53 5.14 25 4.80 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 0.030 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 0.04 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 0.014 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 0.04 0.02 0.02 0.01 47.1 4
F mg/kg RT1LS_2 1.50 1.60 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 1.07 5.11 40 6.20 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 1.25 1.52 40 1.90 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 1.25 4.84 35 5.90 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 -1.46 2.54 40 1.80 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 -1.15 3.26 30 2.70 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 -1.47 2.82 30 2.20 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 -0.62 3.31 30 3.00 3.47 3.31 0.48 14.5 11
Pb mg/kg RT1LS_2 22.52 0.017 35 0.084 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 -0.52 0.061 25 0.057 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 -2.20 0.015 40 0.008 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 0.55 0.062 35 0.068 0.062 0.062 0.012 19.7 8
pH RT1LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.8 12
RT1LS_8 0.66 12.6 2,4 12.7 12.6 12.6 0.1 0.9 12
RT2LS_2 0.98 12.8 1,6 12.9 12.8 12.8 0.1 0.9 12
RT2LS_8 0.66 12.6 2,4 12.7 12.6 12.6 0.1 1.0 12
Se mg/kg RT1LS_2 -1.90 0.42 25 0.32 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 -0.93 0.43 25 0.38 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 -1.52 0.42 25 0.34 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 -1.09 0.44 25 0.38 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 -2.47 22300 20 16800 22540 22300 2410 10.8 9
mg/kg RT1LS10 25.05 19485 20 68300 19993 19485 1743 8.9 10
mg/kg RT2LS_2 -1.18 21827 25 18600 22359 21827 2737 12.5 10
mg/kg RT2LS10 28.30 19450 20 74500 19903 19450 1647 8.5 10
Zn mg/kg RT1LS_2 -3.28 0.29 40 0.10 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 -0.97 0.89 30 0.76 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 -2.00 0.30 40 0.18 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 -0.73 0.91 30 0.81 0.90 0.91 0.13 13.9 10
-3 0 3
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Participant 4
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 <0.03 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 <0.15 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 <0.03 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 <0.15 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 0.51 0.39 25 0.42 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 5.59 2.04 20 3.18 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 0.28 0.39 20 0.40 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 3.57 2.04 25 2.95 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 <0.003 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 <0.015 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 <0.003 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 <0.015 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 0.01 7145 15 7150 7220 7145 441 6.2 9
mg/kg RT1LS10 -0.27 7977 10 7870 7955 7977 441 5.5 10
mg/kg RT2LS_2 -0.04 6979 15 6960 6960 6979 532 7.6 9
mg/kg RT2LS10 -0.45 7899 10 7720 7813 7899 427 5.4 10
Conductivity 25 mS/m RT1LS_2 -5.58 4507 15 2620 4570 4507 310 6.9 11
mS/m RT1LS_8 -2.84 1220 15 960 1231 1220 61 5.0 10
mS/m RT2LS_2 -6.04 4516 15 2470 4565 4516 355 7.9 10
mS/m RT2LS_8 -2.57 1239 15 1000 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 0.26 4.63 30 4.81 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 -0.10 5.08 30 5.00 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 0.28 4.51 25 4.67 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 -0.25 5.14 25 4.98 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 <0.02 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 <0.1 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 <0.02 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 <0.1 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 9.14 30 <20 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 <100 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 10.0 40 <20 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 <100 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 1.30 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 5.11 40 <5 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 -1.05 1.52 40 1.20 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 4.84 35 <5 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 0.33 2.54 40 2.71 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 -0.16 3.26 30 3.18 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 -0.54 2.82 30 2.59 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 -0.42 3.31 30 3.10 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 <0.02 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 <0.1 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 <0.02 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 <0.1 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 0.017 35 <0.03 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 0.061 25 <0.15 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 0.015 40 <0.03 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 0.062 35 <0.15 0.062 0.062 0.012 19.7 8
-3 0 3
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Participant 4
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
pH RT1LS_2 1.95 12.8 1,6 13.0 12.8 12.8 0.1 0.8 12
RT1LS_8 0.66 12.6 2,4 12.7 12.6 12.6 0.1 0.9 12
RT2LS_2 0.98 12.8 1,6 12.9 12.8 12.8 0.1 0.9 12
RT2LS_8 1.32 12.6 2,4 12.8 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 <0.002 0
mg/kg RT1LS10 <0.01 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 <0.002 0
mg/kg RT2LS10 <0.01 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 0.80 0.42 25 0.46 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 0.73 0.43 25 0.47 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 0.53 0.42 25 0.45 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 0.36 0.44 25 0.46 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 0.09 22300 20 22500 22540 22300 2410 10.8 9
mg/kg RT1LS10 -0.45 19485 20 18600 19993 19485 1743 8.9 10
mg/kg RT2LS_2 0.10 21827 25 22100 22359 21827 2737 12.5 10
mg/kg RT2LS10 -0.44 19450 20 18600 19903 19450 1647 8.5 10
TDS mg/kg RT1LS_2 0.26 61492 15 62700 62000 61492 3330 5.4 7
mg/kg RT1LS10 0.41 71676 15 73900 73450 71676 4944 6.9 9
mg/kg RT2LS_2 0.24 61162 10 61900 61100 61162 1642 2.7 7
mg/kg RT2LS10 -0.20 72930 10 72200 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 0.0095 25 <0.03 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 0.011 40 <0.15 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 0.0093 25 <0.03 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 0.010 40 <0.15 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 -0.57 0.29 40 0.26 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 0.29 0.89 30 0.93 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 -2.00 0.30 40 0.18 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 -0.07 0.91 30 0.90 0.90 0.91 0.13 13.9 10
Participant 5
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 <0.010 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 <0.050 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 <0.020 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 <0.050 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 0.39 25 <0.70 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 7.16 2.04 20 3.50 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 0.39 20 <0.70 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 6.12 2.04 25 3.60 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 <0.0030 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 <0.0040 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 <0.0030 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 <0.0040 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 1.04 7145 15 7700 7220 7145 441 6.2 9
mg/kg RT1LS10 1.31 7977 10 8500 7955 7977 441 5.5 10
mg/kg RT2LS_2 -0.53 6979 15 6700 6960 6979 532 7.6 9
mg/kg RT2LS10 0.00 7899 10 7900 7813 7899 427 5.4 10
-3 0 3
-3 0 3
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Participant 5
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m RT1LS_2 1.10 4507 15 4880 4570 4507 310 6.9 11
mS/m RT1LS_8 -1.64 1220 15 1070 1231 1220 61 5.0 10
mS/m RT2LS_2 0.96 4516 15 4840 4565 4516 355 7.9 10
mS/m RT2LS_8 -1.76 1239 15 1075 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 1.54 4.63 30 5.70 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 0.94 5.08 30 5.80 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 1.93 4.51 25 5.60 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 1.03 5.14 25 5.80 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 <0.090 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 <0.20 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 <0.090 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 <0.20 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 5.00 9.14 30 16.00 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 41.0 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 2.50 10.0 40 15.0 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 39.0 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 2.20 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 0.87 5.11 40 6.00 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 1.91 1.52 40 2.10 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 1.13 4.84 35 5.80 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 1.50 2.54 40 3.30 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 1.10 3.26 30 3.80 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 0.90 2.82 30 3.20 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 0.79 3.31 30 3.70 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 <0.020 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 <0.040 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 <0.020 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 <0.040 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 0.017 35 <0.020 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 1.44 0.061 25 0.072 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 8.33 0.015 40 0.040 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 2.03 0.062 35 0.084 0.062 0.062 0.012 19.7 8
pH RT1LS_2 -2.34 12.8 1,6 12.6 12.8 12.8 0.1 0.8 12
RT1LS_8 -1.52 12.6 2,4 12.4 12.6 12.6 0.1 0.9 12
RT2LS_2 -2.73 12.8 1,6 12.5 12.8 12.8 0.1 0.9 12
RT2LS_8 -1.52 12.6 2,4 12.4 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 <0.040 0
mg/kg RT1LS10 <0.040 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 <0.10 0
mg/kg RT2LS10 <0.10 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 -0.57 0.42 25 0.39 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 -0.37 0.43 25 0.41 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 0.00 0.42 25 0.42 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 -0.18 0.44 25 0.43 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 0.76 22300 20 24000 22540 22300 2410 10.8 9
mg/kg RT1LS10 0.78 19485 20 21000 19993 19485 1743 8.9 10
mg/kg RT2LS_2 0.06 21827 25 22000 22359 21827 2737 12.5 10
mg/kg RT2LS10 0.28 19450 20 20000 19903 19450 1647 8.5 10
-3 0 3
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Participant 5
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
TDS mg/kg RT1LS_2 0.11 61492 15 62000 62000 61492 3330 5.4 7
mg/kg RT1LS10 0.99 71676 15 77000 73450 71676 4944 6.9 9
mg/kg RT2LS_2 -0.05 61162 10 61000 61100 61162 1642 2.7 7
mg/kg RT2LS10 1.39 72930 10 78000 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 0.0095 25 <0.020 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 0.011 40 <0.040 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 0.0093 25 <0.020 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 0.010 40 <0.040 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 -0.69 0.29 40 0.25 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 -1.27 0.89 30 0.72 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 0.83 0.30 40 0.35 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 -0.44 0.91 30 0.85 0.90 0.91 0.13 13.9 10
Participant 6
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 <0.1 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 <0.1 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 <0.1 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 <0.1 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 -4.51 0.39 25 0.17 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 -1.08 2.04 20 1.82 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 -5.64 0.39 20 0.17 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 -0.63 2.04 25 1.88 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 <0.02 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 <0.02 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 <0.02 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 <0.02 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 -5.79 7145 15 4042 7220 7145 441 6.2 9
mg/kg RT1LS10 -1.00 7977 10 7579 7955 7977 441 5.5 10
mg/kg RT2LS_2 -5.76 6979 15 3964 6960 6979 532 7.6 9
mg/kg RT2LS10 -0.75 7899 10 7604 7813 7899 427 5.4 10
Conductivity 25 mS/m RT1LS_2 0.63 4507 15 4720 4570 4507 310 6.9 11
mS/m RT1LS_8 38.58 1220 15 4750 1231 1220 61 5.0 10
mS/m RT2LS_2 -9.67 4516 15 1240 4565 4516 355 7.9 10
mS/m RT2LS_8 0.33 1239 15 1270 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 -3.38 4.63 30 2.28 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 -1.22 5.08 30 4.15 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 -3.92 4.51 25 2.30 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 -1.37 5.14 25 4.26 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 <0.1 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 <0.1 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 <0.1 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 <0.1 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 12.30 9.14 30 26.00 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 113.0 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 8.00 10.0 40 26.0 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 110.0 21.8 23.4 10.2 43.8 6
-3 0 3
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Participant 6
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
F mg/kg RT1LS_2 1.50 0.75 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 12.51 5.11 40 17.90 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 -1.45 1.52 40 1.08 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 0.07 4.84 35 4.90 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 -3.15 2.54 40 0.94 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 -1.78 3.26 30 2.39 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 -4.49 2.82 30 0.92 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 -1.87 3.31 30 2.38 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 <0.1 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 <0.1 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 <0.1 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 <0.1 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 0.017 35 <0.1 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 0.061 25 <0.1 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 0.015 40 <0.1 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 0.062 35 <0.1 0.062 0.062 0.012 19.7 8
pH RT1LS_2 -0.68 12.8 1,6 12.7 12.8 12.8 0.1 0.8 12
RT1LS_8 -0.07 12.6 2,4 12.6 12.6 12.6 0.1 0.9 12
RT2LS_2 -0.49 12.8 1,6 12.8 12.8 12.8 0.1 0.9 12
RT2LS_8 0.00 12.6 2,4 12.6 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 <0.06 0
mg/kg RT1LS10 0.09 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 <0.06 0
mg/kg RT2LS10 0.09 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 -4.19 0.42 25 0.20 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 -1.30 0.43 25 0.36 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 -4.38 0.42 25 0.19 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 -1.82 0.44 25 0.34 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 -4.24 22300 20 12850 22540 22300 2410 10.8 9
mg/kg RT1LS10 -0.46 19485 20 18590 19993 19485 1743 8.9 10
mg/kg RT2LS_2 -3.31 21827 25 12790 22359 21827 2737 12.5 10
mg/kg RT2LS10 -0.41 19450 20 18660 19903 19450 1647 8.5 10
TDS mg/kg RT1LS_2 -6.06 61492 15 33530 62000 61492 3330 5.4 7
mg/kg RT1LS10 -0.29 71676 15 70130 73450 71676 4944 6.9 9
mg/kg RT2LS_2 -9.20 61162 10 33020 61100 61162 1642 2.7 7
mg/kg RT2LS10 -0.49 72930 10 71140 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 0.0095 25 <0.1 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 0.011 40 <0.1 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 0.0093 25 <0.1 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 0.010 40 <0.1 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 0.29 40 <0.1 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 -4.12 0.89 30 0.34 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 0.30 40 <0.1 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 -4.10 0.91 30 0.35 0.90 0.91 0.13 13.9 10
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Participant 8
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 < 0.01 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 < 0.05 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 < 0.01 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 < 0.05 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 0.82 0.39 25 0.43 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 1.42 2.04 20 2.33 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 1.03 0.39 20 0.43 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 1.73 2.04 25 2.48 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 < 0.01 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 < 0.04 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 < 0.01 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 < 0.04 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 0.94 7145 15 7648 7220 7145 441 6.2 9
mg/kg RT1LS10 1.70 7977 10 8656 7955 7977 441 5.5 10
mg/kg RT2LS_2 0.76 6979 15 7375 6960 6979 532 7.6 9
mg/kg RT2LS10 1.66 7899 10 8554 7813 7899 427 5.4 10
Conductivity 25 mS/m RT1LS_2 0.51 4507 15 4680 4570 4507 310 6.9 11
mS/m RT1LS_8 0.44 1220 15 1260 1231 1220 61 5.0 10
mS/m RT2LS_2 0.45 4516 15 4670 4565 4516 355 7.9 10
mS/m RT2LS_8 0.01 1239 15 1240 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 1.89 4.63 30 5.94 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 1.31 5.08 30 6.08 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 2.71 4.51 25 6.04 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 1.57 5.14 25 6.15 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 < 0.01 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 < 0.05 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 < 0.01 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 < 0.05 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 -0.10 9.14 30 9.00 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 14.8 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 -0.70 10.0 40 8.6 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 13.9 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 23.36 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 11.80 5.11 40 17.17 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 -0.07 1.52 40 1.50 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 -0.51 4.84 35 4.41 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 2.22 2.54 40 3.67 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 1.80 3.26 30 4.14 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 1.99 2.82 30 3.66 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 1.59 3.31 30 4.10 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 < 0.01 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 < 0.05 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 < 0.01 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 < 0.05 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 1.01 0.017 35 0.020 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 -0.13 0.061 25 0.060 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 -1.67 0.015 40 0.010 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 -0.18 0.062 35 0.060 0.062 0.062 0.012 19.7 8
-3 0 3
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Participant 8
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
pH RT1LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.8 12
RT1LS_8 0.00 12.6 2,4 12.6 12.6 12.6 0.1 0.9 12
RT2LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.9 12
RT2LS_8 0.00 12.6 2,4 12.6 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 < 0.01 0
mg/kg RT1LS10 < 0.05 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 < 0.01 0
mg/kg RT2LS10 < 0.05 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 5.71 0.42 25 0.72 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 4.28 0.43 25 0.66 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 6.29 0.42 25 0.75 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 4.36 0.44 25 0.68 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 0.44 22300 20 23279 22540 22300 2410 10.8 9
mg/kg RT1LS10 0.26 19485 20 19986 19993 19485 1743 8.9 10
mg/kg RT2LS_2 0.43 21827 25 22997 22359 21827 2737 12.5 10
mg/kg RT2LS10 0.18 19450 20 19805 19903 19450 1647 8.5 10
TDS mg/kg RT1LS_2 -0.99 61492 15 56904 62000 61492 3330 5.4 7
mg/kg RT1LS10 -1.51 71676 15 63532 73450 71676 4944 6.9 9
mg/kg RT2LS_2 -0.61 61162 10 59298 61100 61162 1642 2.7 7
mg/kg RT2LS10 0.12 72930 10 73357 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 0.42 0.0095 25 0.0100 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 0.011 40 < 0.05 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 0.60 0.0093 25 0.0100 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 0.010 40 < 0.05 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 2.07 0.29 40 0.41 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 2.10 0.89 30 1.17 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 2.17 0.30 40 0.43 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 1.83 0.91 30 1.16 0.90 0.91 0.13 13.9 10
Participant 9
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 0.0036 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 0.0065 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 0.0044 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 0.0079 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 0.39 25 0.4200 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 2.04 20 2.1 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 0.39 20 0.400 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 2.04 25 2.1765 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 0.0012 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 0.0016 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 0.0010 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 0.0015 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 -1.23 7145 15 6484 7220 7145 441 6.2 9
mg/kg RT1LS10 -1.56 7977 10 7353 7955 7977 441 5.5 10
mg/kg RT2LS_2 -1.16 6979 15 6372 6960 6979 532 7.6 9
mg/kg RT2LS10 -1.62 7899 10 7261 7813 7899 427 5.4 10
-3 0 3
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Participant 9
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m RT1LS_2 -1.03 4507 15 4160 4570 4507 310 6.9 11
mS/m RT1LS_8 -0.33 1220 15 1190 1231 1220 61 5.0 10
mS/m RT2LS_2 -1.14 4516 15 4130 4565 4516 355 7.9 10
mS/m RT2LS_8 -0.53 1239 15 1190 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 4.63 30 4.4 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 5.08 30 4.7954 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 4.51 25 4.2 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 5.14 25 4.6777 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 0.0032 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 0.0116 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 0.0056 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 0.0121 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 1.43 9.14 30 11.10 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 36.5 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 0.47 10.0 40 10.9 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 29.8 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 0.20 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 -0.65 5.11 40 4.44 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 -4.34 1.52 40 0.20 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 -0.78 4.84 35 4.18 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 2.54 40 2.6 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 3.26 30 3.5595 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 2.82 30 2.60 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 3.31 30 3.5595 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 0.0060 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 0.03 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 0.006 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 0.03 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 0.017 35 0.0198 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 0.061 25 0.0619 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 0.015 40 0.019 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 0.062 35 0.0659 0.062 0.062 0.012 19.7 8
pH RT1LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.8 12
RT1LS_8 0.66 12.6 2,4 12.7 12.6 12.6 0.1 0.9 12
RT2LS_2 0.98 12.8 1,6 12.9 12.8 12.8 0.1 0.9 12
RT2LS_8 0.66 12.6 2,4 12.7 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 0.002 0
mg/kg RT1LS10 0.01 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 0.002 0
mg/kg RT2LS10 0.01 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 0.42 25 0.3800 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 0.43 25 0.3913 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 0.42 25 0.3800 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 0.44 25 0.3913 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 -0.96 22300 20 20152 22540 22300 2410 10.8 9
mg/kg RT1LS10 -0.75 19485 20 18025 19993 19485 1743 8.9 10
mg/kg RT2LS_2 -0.51 21827 25 20426 22359 21827 2737 12.5 10
mg/kg RT2LS10 -0.67 19450 20 18148 19903 19450 1647 8.5 10
-3 0 3
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Participant 9
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
V mg/kg RT1LS_2 0.0095 25 0.0092 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 0.011 40 0.0107 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 0.0093 25 0.0084 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 0.010 40 0.0102 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 0.29 40 0.2800 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 0.89 30 0.7471 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 0.30 40 0.2800 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 0.91 30 0.8089 0.90 0.91 0.13 13.9 10
Participant 10
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 0.004 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 0.006 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 0.004 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 0.007 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 -1.23 0.39 25 0.33 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 -0.88 2.04 20 1.86 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 -1.54 0.39 20 0.33 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 -1.37 2.04 25 1.69 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 <0.01 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 <0.01 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 <0.01 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 <0.01 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 0.35 7145 15 7330 7220 7145 441 6.2 9
mg/kg RT1LS10 1.06 7977 10 8399 7955 7977 441 5.5 10
mg/kg RT2LS_2 1.83 6979 15 7935 6960 6979 532 7.6 9
mg/kg RT2LS10 1.82 7899 10 8618 7813 7899 427 5.4 10
Conductivity 25 mS/m RT1LS_2 -0.14 4507 15 4460 4570 4507 310 6.9 11
mS/m RT1LS_8 -0.07 1220 15 1214 1231 1220 61 5.0 10
mS/m RT2LS_2 0.04 4516 15 4530 4565 4516 355 7.9 10
mS/m RT2LS_8 -0.06 1239 15 1233 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 -0.39 4.63 30 4.36 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 -0.31 5.08 30 4.84 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 -0.57 4.51 25 4.19 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 -0.76 5.14 25 4.65 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 0.006 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 0.01 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 0.006 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 0.01 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 -0.33 9.14 30 8.69 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 16.4 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 -0.79 10.0 40 8.4 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 16.6 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 0.94 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 -1.37 5.11 40 3.71 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 -1.68 1.52 40 1.01 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 -1.19 4.84 35 3.83 4.91 4.84 0.96 19.9 10
-3 0 3
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Participant 10
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Mo mg/kg RT1LS_2 0.04 2.54 40 2.56 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 0.37 3.26 30 3.44 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 -0.57 2.82 30 2.58 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 0.32 3.31 30 3.47 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 <0.01 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 <0.01 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 <0.01 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 <0.01 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 -0.34 0.017 35 0.016 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 0.00 0.061 25 0.061 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 0.33 0.015 40 0.016 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 -0.55 0.062 35 0.056 0.062 0.062 0.012 19.7 8
pH RT1LS_2 -1.37 12.8 1,6 12.7 12.8 12.8 0.1 0.8 12
RT1LS_8 -0.60 12.6 2,4 12.5 12.6 12.6 0.1 0.9 12
RT2LS_2 -1.17 12.8 1,6 12.7 12.8 12.8 0.1 0.9 12
RT2LS_8 -0.99 12.6 2,4 12.5 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 <0.05 0
mg/kg RT1LS10 <0.05 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 <0.05 0
mg/kg RT2LS10 <0.05 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 -0.57 0.42 25 0.39 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 0.00 0.43 25 0.43 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 -0.38 0.42 25 0.40 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 0.18 0.44 25 0.45 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 0.11 22300 20 22540 22540 22300 2410 10.8 9
mg/kg RT1LS10 0.43 19485 20 20320 19993 19485 1743 8.9 10
mg/kg RT2LS_2 0.84 21827 25 24110 22359 21827 2737 12.5 10
mg/kg RT2LS10 0.84 19450 20 21090 19903 19450 1647 8.5 10
TDS mg/kg RT1LS_2 -0.61 61492 15 58670 62000 61492 3330 5.4 7
mg/kg RT1LS10 0.33 71676 15 73450 73450 71676 4944 6.9 9
mg/kg RT2LS_2 -0.76 61162 10 58840 61100 61162 1642 2.7 7
mg/kg RT2LS10 -0.12 72930 10 72490 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 -0.42 0.0095 25 0.0090 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 0.00 0.011 40 0.011 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 -1.12 0.0093 25 0.0080 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 -0.20 0.010 40 0.010 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 0.52 0.29 40 0.32 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 1.27 0.89 30 1.06 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 1.00 0.30 40 0.36 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 0.88 0.91 30 1.03 0.90 0.91 0.13 13.9 10
-3 0 3
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Participant 11
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Ba mg/kg RT1LS_2 0.80 0.39 25 0.43 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 -0.34 2.04 20 1.97 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 0.95 0.39 20 0.43 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 -0.15 2.04 25 2.00 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 0.008 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 0.009 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 0.008 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 0.009 0.006 0.006 0.004 60.0 4
Conductivity 25 mS/m RT1LS_2 0.90 4507 15 4810 4570 4507 310 6.9 11
mS/m RT1LS_8 0.44 1220 15 1260 1231 1220 61 5.0 10
mS/m RT2LS_2 0.90 4516 15 4820 4565 4516 355 7.9 10
mS/m RT2LS_8 0.55 1239 15 1290 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 -0.22 4.63 30 4.48 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 -0.55 5.08 30 4.66 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 -0.12 4.51 25 4.44 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 -0.62 5.14 25 4.74 4.98 5.14 0.58 11.2 11
Mo mg/kg RT1LS_2 -0.04 2.54 40 2.52 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 -0.47 3.26 30 3.03 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 -0.80 2.82 30 2.48 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 -0.50 3.31 30 3.06 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 0.02 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 0.12 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 0.02 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 0.11 0.11 0.11 0.00 0.0 1
pH RT1LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.8 12
RT1LS_8 -0.66 12.6 2,4 12.5 12.6 12.6 0.1 0.9 12
RT2LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.9 12
RT2LS_8 -0.66 12.6 2,4 12.5 12.6 12.6 0.1 1.0 12
Zn mg/kg RT1LS_2 -1.16 0.29 40 0.22 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 -1.59 0.89 30 0.68 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 -1.20 0.30 40 0.23 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 -1.55 0.91 30 0.70 0.90 0.91 0.13 13.9 10
Participant 12
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 0.005 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 0.005 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 0.003 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 0.004 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 -1.29 0.39 25 0.33 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 -0.27 2.04 20 1.99 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 -0.18 0.39 20 0.38 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 -0.33 2.04 25 1.96 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 0.007 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 0.009 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 0.007 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 0.009 0.006 0.006 0.004 60.0 4
-3 0 3
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Participant 12
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/kg RT1LS_2 0.34 7145 15 7329 7220 7145 441 6.2 9
mg/kg RT1LS10 0.19 7977 10 8051 7955 7977 441 5.5 10
mg/kg RT2LS_2 0.57 6979 15 7277 6960 6979 532 7.6 9
mg/kg RT2LS10 0.41 7899 10 8061 7813 7899 427 5.4 10
Conductivity 25 mS/m RT1LS_2 -0.08 4507 15 4480 4570 4507 310 6.9 11
mS/m RT1LS_8 0.24 1220 15 1242 1231 1220 61 5.0 10
mS/m RT2LS_2 -0.02 4516 15 4510 4565 4516 355 7.9 10
mS/m RT2LS_8 0.39 1239 15 1275 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 -1.29 4.63 30 3.73 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 -0.77 5.08 30 4.49 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 -0.50 4.51 25 4.23 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 -0.57 5.14 25 4.78 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 <0.0004 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 <0.002 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 <0.0004 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 <0.002 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 31.77 9.14 30 52.70 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 81.3 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 15.45 10.0 40 40.9 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 73.4 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 <0.207 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 -1.81 5.11 40 3.26 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 1.52 40 <0.208 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 -1.98 4.84 35 3.17 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 -0.78 2.54 40 2.14 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 -0.76 3.26 30 2.89 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 -1.51 2.82 30 2.18 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 -0.92 3.31 30 2.86 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 <0.0002 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 <0.001 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 <0.0002 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 <0.001 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 -0.34 0.017 35 0.016 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 -0.39 0.061 25 0.058 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 1.33 0.015 40 0.019 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 0.09 0.062 35 0.063 0.062 0.062 0.012 19.7 8
pH RT1LS_2 -1.17 12.8 1,6 12.7 12.8 12.8 0.1 0.8 12
RT1LS_8 -0.53 12.6 2,4 12.5 12.6 12.6 0.1 0.9 12
RT2LS_2 -1.07 12.8 1,6 12.7 12.8 12.8 0.1 0.9 12
RT2LS_8 -0.66 12.6 2,4 12.5 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 <0.002 0
mg/kg RT1LS10 <0.01 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 <0.002 0
mg/kg RT2LS10 <0.01 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 0.38 0.42 25 0.44 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 0.91 0.43 25 0.48 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 0.76 0.42 25 0.46 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 1.16 0.44 25 0.50 0.45 0.44 0.06 12.8 9
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Participant 12
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
SO4 mg/kg RT1LS_2 1.60 22300 20 25879 22540 22300 2410 10.8 9
mg/kg RT1LS10 1.30 19485 20 22012 19993 19485 1743 8.9 10
mg/kg RT2LS_2 1.57 21827 25 26116 22359 21827 2737 12.5 10
mg/kg RT2LS10 1.28 19450 20 21946 19903 19450 1647 8.5 10
TDS mg/kg RT1LS_2 0.15 61492 15 62202 62000 61492 3330 5.4 7
mg/kg RT1LS10 0.72 71676 15 75538 73450 71676 4944 6.9 9
mg/kg RT2LS_2 0.60 61162 10 63002 61100 61162 1642 2.7 7
mg/kg RT2LS10 0.98 72930 10 76504 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 -0.42 0.0095 25 0.0090 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 -0.45 0.011 40 0.010 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 -0.26 0.0093 25 0.0090 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 -1.50 0.010 40 0.007 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 -0.74 0.29 40 0.25 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 -0.63 0.89 30 0.81 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 -0.37 0.30 40 0.28 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 -0.48 0.91 30 0.84 0.90 0.91 0.13 13.9 10
Participant 13
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 <0.0050 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 <0.0050 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 <0.0050 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 <0.0050 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 0.29 0.39 25 0.40 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 1.08 2.04 20 2.26 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 0.41 0.39 20 0.41 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 1.73 2.04 25 2.48 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 <0.0050 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 <0.0050 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 <0.0050 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 <0.0050 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 0.14 7145 15 7220 7220 7145 441 6.2 9
mg/kg RT1LS10 0.16 7977 10 8040 7955 7977 441 5.5 10
mg/kg RT2LS_2 0.35 6979 15 7160 6960 6979 532 7.6 9
mg/kg RT2LS10 0.21 7899 10 7980 7813 7899 427 5.4 10
Conductivity 25 mS/m RT1LS_2 0.57 4507 15 4700 4570 4507 310 6.9 11
mS/m RT1LS_8 -0.22 1220 15 1200 1231 1220 61 5.0 10
mS/m RT2LS_2 1.13 4516 15 4900 4565 4516 355 7.9 10
mS/m RT2LS_8 -0.42 1239 15 1200 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 1.17 4.63 30 5.44 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 0.63 5.08 30 5.56 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 1.42 4.51 25 5.31 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 0.42 5.14 25 5.41 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 0.011 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 0.03 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 0.005 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 0.02 0.02 0.02 0.01 47.1 4
-3 0 3
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Participant 13
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
DOC mg/kg RT1LS_2 -0.42 9.14 30 8.57 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 <13.9 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 -0.91 10.0 40 8.2 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 <13.8 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 1.93 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 0.14 5.11 40 5.25 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 1.15 1.52 40 1.87 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 0.37 4.84 35 5.15 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 0.81 2.54 40 2.95 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 0.35 3.26 30 3.43 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 0.31 2.82 30 2.95 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 0.36 3.31 30 3.49 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 <0.010 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 <0.010 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 <0.010 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 <0.010 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 1.18 0.017 35 0.021 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 0.73 0.061 25 0.067 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 2.00 0.015 40 0.021 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 0.51 0.062 35 0.068 0.062 0.062 0.012 19.7 8
pH RT1LS_2 -0.98 12.8 1,6 12.7 12.8 12.8 0.1 0.8 12
RT1LS_8 -0.66 12.6 2,4 12.5 12.6 12.6 0.1 0.9 12
RT2LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.9 12
RT2LS_8 -0.66 12.6 2,4 12.5 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 <0.0050 0
mg/kg RT1LS10 <0.0050 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 <0.0050 0
mg/kg RT2LS10 <0.0050 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 1.09 0.42 25 0.48 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 0.76 0.43 25 0.47 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 1.03 0.42 25 0.47 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 0.56 0.44 25 0.47 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 0.09 22300 20 22500 22540 22300 2410 10.8 9
mg/kg RT1LS10 0.26 19485 20 20000 19993 19485 1743 8.9 10
mg/kg RT2LS_2 0.36 21827 25 22800 22359 21827 2737 12.5 10
mg/kg RT2LS10 0.28 19450 20 20000 19903 19450 1647 8.5 10
TDS mg/kg RT1LS_2 -0.19 61492 15 60600 62000 61492 3330 5.4 7
mg/kg RT1LS10 -0.68 71676 15 68000 73450 71676 4944 6.9 9
mg/kg RT2LS_2 -0.02 61162 10 61100 61100 61162 1642 2.7 7
mg/kg RT2LS10 -0.06 72930 10 72700 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 0.18 0.0095 25 0.0097 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 -1.04 0.011 40 0.009 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 0.38 0.0093 25 0.0097 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 -0.70 0.010 40 0.009 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 1.97 0.29 40 0.40 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 0.56 0.89 30 0.97 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 1.78 0.30 40 0.41 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 0.49 0.91 30 0.98 0.90 0.91 0.13 13.9 10
-3 0 3
APPENDIX 6 (18/19)
Proftest SYKE LT 12/16   43
Participant 14
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
As mg/kg RT1LS_2 <0.002 0.004 0.004 0.001 25.0 3
mg/kg RT1LS10 <0.01 0.006 0.006 0.002 24.1 3
mg/kg RT2LS_2 <0.002 0.003 0.003 0.001 33.3 3
mg/kg RT2LS10 <0.01 0.004 0.005 0.002 34.6 3
Ba mg/kg RT1LS_2 -2.58 0.39 25 0.26 0.42 0.39 0.05 11.7 7
mg/kg RT1LS10 1.37 2.04 20 2.32 1.99 2.04 0.23 11.2 9
mg/kg RT2LS_2 -3.85 0.39 20 0.24 0.40 0.39 0.04 9.5 8
mg/kg RT2LS10 0.67 2.04 25 2.21 1.96 2.04 0.29 14.3 9
Cd mg/kg RT1LS_2 0.001 0.007 0.005 0.004 71.0 3
mg/kg RT1LS10 0.002 0.006 0.006 0.004 69.4 4
mg/kg RT2LS_2 0.002 0.007 0.006 0.003 56.7 3
mg/kg RT2LS10 0.003 0.006 0.006 0.004 60.0 4
Cl mg/kg RT1LS_2 -1.26 7145 15 6470 7220 7145 441 6.2 9
mg/kg RT1LS10 -1.25 7977 10 7480 7955 7977 441 5.5 10
mg/kg RT2LS_2 -1.49 6979 15 6200 6960 6979 532 7.6 9
mg/kg RT2LS10 -0.83 7899 10 7570 7813 7899 427 5.4 10
Conductivity 25 mS/m RT1LS_2 -1.94 4507 15 3850 4570 4507 310 6.9 11
mS/m RT1LS_8 0.66 1220 15 1280 1231 1220 61 5.0 10
mS/m RT2LS_2 -2.29 4516 15 3740 4565 4516 355 7.9 10
mS/m RT2LS_8 0.66 1239 15 1300 1250 1239 66 5.4 11
Cr mg/kg RT1LS_2 -1.02 4.63 30 3.92 4.50 4.63 0.85 18.3 10
mg/kg RT1LS10 0.70 5.08 30 5.61 5.00 5.08 0.63 12.4 11
mg/kg RT2LS_2 -1.31 4.51 25 3.77 4.40 4.51 0.60 13.2 9
mg/kg RT2LS10 0.92 5.14 25 5.73 4.98 5.14 0.58 11.2 11
Cu mg/kg RT1LS_2 <0.002 0.011 0.016 0.013 80.8 3
mg/kg RT1LS10 0.02 0.03 0.02 0.01 57.4 4
mg/kg RT2LS_2 <0.002 0.006 0.008 0.005 61.6 3
mg/kg RT2LS10 0.02 0.02 0.02 0.01 47.1 4
DOC mg/kg RT1LS_2 0.17 9.14 30 9.37 8.85 9.14 1.05 11.5 6
mg/kg RT1LS10 25.4 26.7 21.8 25.4 11.3 44.3 6
mg/kg RT2LS_2 0.45 10.0 40 10.9 8.6 10.0 2.5 25.1 7
mg/kg RT2LS10 23.4 27.0 21.8 23.4 10.2 43.8 6
F mg/kg RT1LS_2 1.50 1.73 1.60 1.50 0.81 53.9 9
mg/kg RT1LS10 0.17 5.11 40 5.28 5.27 5.11 1.23 24.0 8
mg/kg RT2LS_2 -0.07 1.52 40 1.50 1.50 1.52 0.41 26.8 8
mg/kg RT2LS10 0.09 4.84 35 4.92 4.91 4.84 0.96 19.9 10
Mo mg/kg RT1LS_2 -0.22 2.54 40 2.43 2.56 2.54 0.74 29.2 11
mg/kg RT1LS10 -0.20 3.26 30 3.16 3.18 3.26 0.51 15.6 11
mg/kg RT2LS_2 1.37 2.82 30 3.40 2.76 2.82 0.50 17.7 10
mg/kg RT2LS10 0.79 3.31 30 3.70 3.47 3.31 0.48 14.5 11
Ni mg/kg RT1LS_2 <0.002 0.02 0.02 0.00 0.0 1
mg/kg RT1LS10 <0.01 0.12 0.12 0.00 0.0 1
mg/kg RT2LS_2 <0.002 0.02 0.02 0.00 0.0 1
mg/kg RT2LS10 <0.01 0.11 0.11 0.00 0.0 1
Pb mg/kg RT1LS_2 15.80 0.017 35 0.064 0.016 0.017 0.003 16.3 5
mg/kg RT1LS10 -2.23 0.061 25 0.044 0.060 0.061 0.007 12.1 7
mg/kg RT2LS_2 16.00 0.015 40 0.063 0.015 0.015 0.005 34.2 6
mg/kg RT2LS10 -1.75 0.062 35 0.043 0.062 0.062 0.012 19.7 8
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Participant 13
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
pH RT1LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.8 12
RT1LS_8 0.66 12.6 2,4 12.7 12.6 12.6 0.1 0.9 12
RT2LS_2 0.00 12.8 1,6 12.8 12.8 12.8 0.1 0.9 12
RT2LS_8 0.66 12.6 2,4 12.7 12.6 12.6 0.1 1.0 12
Sb mg/kg RT1LS_2 <0.002 0
mg/kg RT1LS10 <0.01 0.09 0.09 0.00 0.0 1
mg/kg RT2LS_2 <0.002 0
mg/kg RT2LS10 <0.01 0.09 0.09 0.00 0.0 1
Se mg/kg RT1LS_2 -0.25 0.42 25 0.41 0.42 0.42 0.05 12.8 8
mg/kg RT1LS10 -0.58 0.43 25 0.40 0.43 0.43 0.05 11.6 9
mg/kg RT2LS_2 -0.82 0.42 25 0.38 0.43 0.42 0.05 11.3 8
mg/kg RT2LS10 -0.89 0.44 25 0.39 0.45 0.44 0.06 12.8 9
SO4 mg/kg RT1LS_2 -2.24 22300 20 17300 22540 22300 2410 10.8 9
mg/kg RT1LS10 -1.84 19485 20 15900 19993 19485 1743 8.9 10
mg/kg RT2LS_2 -1.95 21827 25 16500 22359 21827 2737 12.5 10
mg/kg RT2LS10 -1.72 19450 20 16100 19903 19450 1647 8.5 10
TDS mg/kg RT1LS_2 -2.62 61492 15 49400 62000 61492 3330 5.4 7
mg/kg RT1LS10 -1.02 71676 15 66200 73450 71676 4944 6.9 9
mg/kg RT2LS_2 -4.60 61162 10 47100 61100 61162 1642 2.7 7
mg/kg RT2LS10 -2.06 72930 10 65400 72700 72930 3572 4.9 9
V mg/kg RT1LS_2 1.26 0.0095 25 0.0110 0.0094 0.0095 0.0010 10.9 6
mg/kg RT1LS10 1.82 0.011 40 0.015 0.010 0.011 0.003 23.7 5
mg/kg RT2LS_2 1.46 0.0093 25 0.0110 0.0094 0.0093 0.0012 12.8 6
mg/kg RT2LS10 2.50 0.010 40 0.015 0.009 0.010 0.003 30.9 5
Zn mg/kg RT1LS_2 0.84 0.29 40 0.34 0.29 0.29 0.10 32.6 10
mg/kg RT1LS10 -0.29 0.89 30 0.85 0.89 0.89 0.15 17.4 10
mg/kg RT2LS_2 -0.50 0.30 40 0.27 0.31 0.30 0.09 29.6 10
mg/kg RT2LS10 -0.07 0.91 30 0.90 0.90 0.91 0.13 13.9 10
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Measurand Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 %
As RT1LS_2 . . . . . . . . . . . . . .
RT1LS10 . . . . . . . . . . . . . .
RT2LS_2 . . . . . . . . . . . . . .
RT2LS10 . . . . . . . . . . . . . .
Ba RT1LS_2 S q . S . u . S . S S S S q 70.0
RT1LS10 S S . U U S . S . S S S S S 81.8
RT2LS_2 S S . S . u . S . S S S S u 80.0
RT2LS10 S S . U U S . S . S S S S S 81.8
Cd RT1LS_2 . . . . . . . . . . . . . .
RT1LS10 . . . . . . . . . . . . . .
RT2LS_2 . . . . . . . . . . . . . .
RT2LS10 . . . . . . . . . . . . . .
Cl RT1LS_2 S u . S S u . S S S . S S S 81.8
RT1LS10 S u . S S S . S S S . S S S 90.9
RT2LS_2 S u . S S u . S S S . S S S 81.8
RT2LS10 S u . S S S . S S S . S S S 90.9
Conductivity 25 RT1LS_2 S S . u S S . S S S S S S S 91.7
RT1LS_8 S S . q S U . S S S S S S S 83.3
RT2LS_2 S S . u S u . S S S S S S q 75.0
RT2LS_8 S S . q S S . S S S S S S S 91.7
Cr RT1LS_2 S S . S S u . S . S S S S S 90.9
RT1LS10 S S . S S S . S . S S S S S 100
RT2LS_2 S S . S S u . Q . S S S S S 81.8
RT2LS10 S S . S S S . S . S S S S S 100
Cu RT1LS_2 . . . . . . . . . . . . . .
RT1LS10 . . . . . . . . . . . . . .
RT2LS_2 . . . . . . . . . . . . . .
RT2LS10 . . . . . . . . . . . . . .
DOC RT1LS_2 S . . . U U . S S S . U S S 66.7
RT1LS10 . . . . . . . . . . . . . .
RT2LS_2 S . . . Q U . S S S . U S S 66.7
RT2LS10 . . . . . . . . . . . . . .
F RT1LS_2 . . . . . . . . . . . . . .
RT1LS10 S S . . S U . U S S . S S S 80.0
RT2LS_2 U S . S S S . S u S . . S S 80.0
RT2LS10 S S . . S S . S S S . S S S 100
Mo RT1LS_2 S S . S S u . Q . S S S S S 81.8
RT1LS10 S S . S S S . S . S S S S S 100
RT2LS_2 S S . S S u . S . S S S S S 90.9
RT2LS10 S S . S S S . S . S S S S S 100
Ni RT1LS_2 . . . . . . . . . . . . . .
RT1LS10 . . . . . . . . . . . . . .
RT2LS_2 . . . . . . . . . . . . . .
RT2LS10 . . . . . . . . . . . . . .
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Measurand Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 %
Pb RT1LS_2 . . . . . . . . . . . . . .
RT1LS10 S S . . S . . S . S . S S q 87.5
RT2LS_2 S q . . U . . S . S . S Q U 50.0
RT2LS10 S S . . Q . . S . S . S S S 87.5
pH RT1LS_2 S S . S q S . S S S S S S S 91.7
RT1LS_8 S S . S S S . S S S S S S S 100
RT2LS_2 S S . S q S . S S S S S S S 91.7
RT2LS_8 S S . S S S . S S S S S S S 100
Sb RT1LS_2 . . . . . . . . . . . . . .
RT1LS10 . . . . . . . . . . . . . .
RT2LS_2 . . . . . . . . . . . . . .
RT2LS10 . . . . . . . . . . . . . .
Se RT1LS_2 S S . S S u . U . S . S S S 80.0
RT1LS10 S S . S S S . U . S . S S S 90.0
RT2LS_2 S S . S S u . U . S . S S S 80.0
RT2LS10 S S . S S S . U . S . S S S 90.0
SO4 RT1LS_2 S q . S S u . S S S . S S q 72.7
RT1LS10 S U . S S S . S S S . S S S 90.9
RT2LS_2 S S . S S u . S S S . S S S 90.9
RT2LS10 S U . S S S . S S S . S S S 90.9
TDS RT1LS_2 S . . S S u . S . S . S S q 77.8
RT1LS10 S . . S S S . S . S . S S S 100
RT2LS_2 S . . S S u . S . S . S S u 77.8
RT2LS10 S . . S S S . S . S . S S q 88.9
V RT1LS_2 S . . . . . . S . S . S S S 100
RT1LS10 . . . . . . . . . . . . . .
RT2LS_2 S . . . . . . S . S . S S S 100
RT2LS10 . . . . . . . . . . . . . .
Zn RT1LS_2 S u . S S . . Q . S S S S S 80.0
RT1LS10 S S . S S u . Q . S S S S S 81.8
RT2LS_2 S S . S S . . Q . S S S S S 90.0
RT2LS10 S S . S S u . S . S S S S S 90.9
% 96 77 86 83 52 80 91 100 100 96 98 82
accredited 43 43 25 20 35 51
S - satisfactory (-2 < z < 2), Q - questionable (2 < z < 3), q - questionable (-3 < z < -2),
U - unsatisfactory (z > 3), and u - unsatisfactory (z < -3), respectively
bold - accredited, italics - non-accredited, normal - other
% - percentage of satisfactory results
Totally satisfactory, % in all:  87         % in accredited:  86        % in non-accredited:  87
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: Summary of D% and En scoresAPPENDIX 8
The summary of the evaluation of some results with D% scores.
Measurand Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14
DOC RT1LS10 -33 . . . 61 345 . -42 44 -35 . 220 . 5.1
RT2LS10 -41 . . . 67 370 . -41 27 -29 . 213 . 15
F RT1LS_2 92 6.7 . -13 47 -50 . 1457 -87 -37 . . 29 15
Pb RT1LS_2 -17 394 . . . . . 18 . -5.9 . -5.9 21 276
V RT1LS10 -19 . . . . . . . . 0 . -9.1 -21 36
RT2LS10 -10 . . . . . . . . -4.0 . -30 -14 50
D can be interpreted as the measurement error for the result, to the extent to which assigned value can be considered a reference quantity value.
Values higher than 10% are marked with bold.
The summary of the evaluation of some results with En scores.
Measurand Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 %
DOC RT1LS10 -0.8 . . . 1.0 2.5 . -1.0 0.9 -0.7 . 3.7 . 0.1 50.0
RT2LS10 -1.0 . . . 1.1 2.5 . -1.0 0.6 -0.5 . 3.6 . 0.4 37.5
F RT1LS_2 1.4 . . -0.3 0.8 -1.3 . 3.1 -2.4 -0.6 . . 0.5 0.4 55.6
Pb RT1LS_2 -0.6 . . . . . . 0.5 . -0.1 . -0.2 0.5 3.1 83.3
V RT1LS10 -0.6 . . . . . . . . 0.0 . -0.3 -0.7 0.9 100
RT2LS10 -0.3 . . . . . . . . -0.1 . -1.0 -0.4 1.1 80.0
En scores enable to estimate the proximity of participant results to the assigned value taking into consideration their reported expanded uncertainty
Scores of -1.0 < En < 1.0 indicate successful performance
Scores of En > 1.0 or En < -1.0 indicate a need to review the uncertainty estimated or to correct a measurement issue
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: z scores in ascending orderAPPENDIX 9
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: Replicate measurementsAPPENDIX 10
The results of participants from replicate measurements with their expanded measurement
uncertainties.
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: Leaching test, production of eluateAPPENDIX 11
Pa
rti
cip
an
t
Date of the
leaching test
Sample
amount,
Mw (kg)
Shaking /
mixing
equipment
[with rpm]
Description of the extraction, First
and second leaching step [Bottle:
type, size and material; duration
(min)]
V of
leachant,
(l)
t(min)
Agitation /
separation,
T1(1 and T3(2
Description of the liquid-solid separation
procedure (Separation method, type and
material of the filter, pore size) Centrifugation
t(min)
Filtration,
T2(3 and T4(4
V of filtered
eluate, VE1(5
and VE2(6 (l)
STANDARD
EN 12457-3
MD =
0.175 ±
0.005
Agitate for 6±0.5 h (L/S2)
and 18±0.5 h (L/S8)
L/S2: 500 ml bottle
L/S8: 2000 ml bottle
T1: 15±5
T3: 15±5
0.45µm membrane filter, vacuum/pressure
filtration device
Recommended: FIRST try to filtrate, then
to centrifuge
A centrifuge
operating
between 3000
and 4000 g.
1 29-30.11.2016 RT1 0.186RT2 0.187
End-over
10 rpm L2 and L8: according to the standard
L2:
RT1 and
RT2 0.340
L8: 1.4
T1: 15
T3: 15 L2 and L8: 0.45 µm membrane filter
T2: 15
T4: 10
VE1:
RT1 0.210 and
RT2 0.196
2 15.12.2016 0.175
Heidolph
Instruments
REAX 20
rpm 10
L2: Bottle: 500ml HDPE
Duration: 360 min
L8: Bottle: 2000ml HDPE
Duration: 1080 min
L2: 0.350
L8: 1.4
T1: 0-5
T3: 15
L2: Vacuum filtration (2000ml Nalgene HDPE
suction bottle, plastic funnel, Filter: Whatman
Reeve Angel Grade 211), measuring cylinder,
Pall IC Acrodosc 0.45µm PES membrane,
Steril Cellstar tube (PP)
L8: Settling time for solid matter 15 min,
filtration for the liquid PALL IC Acrodisck
0.45µm PES membrane, PP tubes.
T2: 5-10 VE1: 0.215
4 12.-15.12.2016
RT1
0.1873
RT2
0.1879
Turn-over head
shaker, 8 rpm
L2: Square bottle 500ml, HDPE,
360 min
L8: Square bottle 2000ml, HDPE,
1080 min
L2: RT1
0.338;
RT2 0.337
L8: 1.4
T1: 15
T3: 15
Separation method: suction filtration,
Whatman membrane filter (cellulose nitrate,
pore size: 0.45 µm)
T2: 30
T4: 10
VE1:
RT1 0.23 and
RT2 0.22
5 1701xx 0.1
Turn-over head
shaker, 5-10
rpm
L2: Bottle, 1000ml, glass, 360 min
L8: Glass bottle, 1000ml, 1080 min
L2: 0.2
L8: 0.8
T1: 15
T3: 15
L2: 0.45 µm PES and/or cellulose nitrate filter,
filtration by suction (büchner funnel) and/or
syringe
L8: 0.45 µm PES and/or cellulose nitrate filter,
filtration by suction (büchner funnel) and/or
syringe
8 21.11.2016 187.0 in-house, 15rpm L2 and L8: according to the standard
L2: 0.338
L8: 1.4
T1: 30 L2 and L8: according to the standard
9 22.11.2016 0.175
Heidolph Reax
20/4, Turn-over
head shaker.
Speed 8 (rpm
not known)
L2: Plastic bottle, PE, 1000 ml, 6 h
L8: Plastic bottle, PE, 2000 ml, 18 h
L2: 0.35
L8: 1.4
T1: 15
T3: 15
L2 and L8: 0.45µm membrane filter + vacuum
filtering equipment
T2: 1
T4: 1
VE1: 0.206
VE2: 1.2
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Pa
rti
cip
an
t
Date of the
leaching test
Sample
amount,
Mw (kg)
Shaking /
mixing
equipment
[with rpm]
Description of the extraction, First
and second leaching step [Bottle:
type, size and material; duration
(min)]
V of
leachant,
(l)
t(min)
Agitation /
separation,
T1(1 and T3(2
Description of the liquid-solid separation
procedure (Separation method, type and
material of the filter, pore size) Centrifugation
t(min)
Filtration,
T2(3 and T4(4
V of filtered
eluate, VE1(5
and VE2(6 (l)
10 14.12.2016 203
Heidolph
REAX20 (5-10
rpm)
L2: Glass bottle 2 l; 6 h +/- 0.5 h
L8: Glass bottle 2 l; 18 h +/- 0.5 h
L2: 0.367
L8: 1.507
T1: 15
T3: 15
L2 and L8: High pressure filtration (5 bar)
0.45 µm memnbrane filter Whatman NC45 d
142 mm, cellulose-nitrate membrane
VE1: 0.240
11 16/12/2016
0.175
(dry)
0.187
(wet)
Rotary shaker
(10 rpm)
L2: Bottle HDPE 500 ml, test duration of
first leaching step: 360 min
L8: Bottle PP 2L, 1080 min
L2: 0.338
L8: 0.14
T1: 15
T3: 15
L2 and L8: Filtration with mixed cellulose ester
filter, pore size 0.45 micrometers
T2: 30
T4: 30 VE1: 0.2
12 19.-20.12.2016 0.185
In-House made
end-over-
rotating mixer
9 rpm
L2: Plastic bottle, 500 ml, PE, 360 min
L8: Plastic bottle, 2000 ml, PE, 1060
min
L2: 0.34
L8: 1.4
T1: 15
T3: 10
Vacuum filtering, ceramic sinter support,
Membrane filter, nitro cellulose, 0.45 µm
L2: 6 h, 9 rpm
L8: 18 h, 9 rpm
T2: 5
T4: 5
VE1: 0.199
VE2: 0.3
14 05.12.2016 0.2
Rotating
shaker with
5 rpm
L2: 1 L glass bottle, 1560 min
L8: 2 L glass bottle, 1080 min
L2: 0.4
L8: 1.6
T1: 20-30
T3: 20-30
L2: filtration with cellulose-acetate filter, pore
size: 0.45 µm
L8: 1. filtration through a folded cellulose filter;
2. filtration with cellulose-acetate filter, pore
size: 0.45 µm
L2: 30 min,
3430 rpm
T2: 5
T4: ca. 60
VE1: 0.23
VE2: 1.585
1) T1 = Settling time between first agitation and separation
2) T3 = Settling time between second agitation and separation
3) T2 = Duration of the first filtration
4) T4 = Duration of the second filtration
5) VE1 = Volume of the first eluate
6) VE2 = Volume of the second eluate
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: Method of analysis by measurandsAPPENDIX 12
Measurand Standard options No. ofparticipants
No. of
participants
As
(n=8,
the number of
participants who
answered)
EN ISO 11885:2009 2 Applied standard 1Internal method, based on this standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 6 Applied standard 4Internal method, based on this standard 2
Ba
n=9 EN ISO 11885:2009 4
Applied standard 2
Internal method, based on this standard 2
EN ISO 17294-2:2004 5 Applied standard 4Internal method, based on this standard 1
Cd
n=9
ISO 8288:1986 1 Internal method, based on this standard 1
EN ISO 11885:2009 2
Applied standard 1
Internal method, based on this standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 7 Applied standard 5Internal method, based on this standard 2
Cl-
n=8
EN ISO 10304-1:2009 6 Applied standard 6
Other method 2
Applied standard: LCK 311 cuvett test 1
Internal method, based on this standard:
AquaChem 1
Conductivity
n=9 EN 27888:1993 9
Applied standard 7
Internal method, based on this standard 2
Cr
n=9 EN ISO 11885:2009 3
Applied standard 2
Internal method, based on this standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 6 Applied standard 4Internal method, based on this standard 2
Cu
n=8
ISO 8288:1986 1 Internal method, based on this standard 1
EN ISO 11885:2009 1 Applied standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 6 Applied standard 4Internal method, based on this standard 2
DOC
n=6 EN 1484:1997 6 Applied standard 6
F-
n=8
EN ISO 10304-1:2009 6 Applied standard 6
ISO 10359-1:1992 1 Internal method, based on this standard 1
Other method 1 Internal method, based on this standard:AquaChem 1
Mo
n=9 EN ISO 11885:2009 3
Applied standard 2
Internal method, based on this standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 6 Applied standard 4Internal method, based on this standard 2
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Measurand Standard options No. ofparticipants
No. of
participants
Ni
n=9
ISO 8288:1986 1 Internal method, based on this standard 1
EN ISO 11885:2009 1 Applied standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 7 Applied standard 5Internal method, based on this standard 2
Pb
n=8
ISO 8288:1986 1 Internal method, based on this standard 1
EN ISO 11885:2009 1 Applied standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 6 Applied standard 4Internal method, based on this standard 2
pH
n=9 ISO 10523:2008 5
Applied standard 4
Internal method, based on this standard 1
Other 4 Applied standard: SFS 3021:1979 3Internal method, based on this standard 1
Sb
n=8
EN ISO 11885:2009 1 Internal method, based on this standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 7 Applied standard 5Internal method, based on this standard 2
Se
n=8
EN ISO 11885:2009 1 Internal method, based on this standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 6
Applied standard 5
Internal method, based on this standard 1
ISO 9965:1993 1 Internal method, based on this standard 1
SO42-
n=8
EN ISO 10304-1:2009 6 Applied standard 6
Other method 2
Internal method, based on these standards:
AquaChem
11885:2009 SO4 calculated from total
Sulphur content
2
TDS
n=6 EN 15216:2007 4
Applied standard 3
Internal method, based on this standard 1
Other method 2 Applied standards: SS 028113 and SFS3008:1990 2
V
n=8 EN ISO 11885:2009 2
Applied standard 1
Internal method, based on this standard 1
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 6 Applied standard 4Internal method, based on this standard 2
Zn
n=9
ISO 8288:1986 1 Internal method, based on this standard 1
EN ISO 11885:2009 2 Applied standard 2
EN ISO 17294-1:2006 1 Internal method, based on this standard 1
EN ISO 17294-2:2004 6 Applied standard 4Internal method, based on this standard 2
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: Results grouped according to the methodsAPPENDIX 13
The dashed lines in figures describe the standard deviation for the proficiency assessment, the
red solid line shows the assigned value, the shaded area describes the expanded measurement
uncertainty of the assigned value, and the arrow describes the value outside the scale.
The results are shown in ascending order.
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: Examples of measurement uncertainties reported by theAPPENDIX 14
participants
In figures, the presented expanded measurement uncertainties are grouped according to the
method  of  estimation  at  95  %  confidence  level  (k=2). The expanded uncertainties were
estimated mainly by using the internal quality control (IQC) data. The used procedures in
figures  below  are  distinguished  e.g.  between  using  or  not  using  the  MUkit  software  for
uncertainty estimation [9, 10] or using method validation [10].
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